OOCOHBVT EBSOHE 



BD 144 5)16 
TITLE 



INSTITUTION . 

PUBS DATE 
NOTE 

AVftlLfttfLE FROH 

i > 

CED8S PRICE •' 
DESCRIPTCfRS 



• BE 009 307 ' - 

Estimating; Manpower Requirements! _A Background ; Paper 
Prepared 'for the Graduate' Medical Education Advisory* 
Committee. 'Report Ho.. 76-114. 

Health Resources Administration (DH EW/PHS) , fiethesda, 
Hd. Bureau of Health Hanpowier." '» 
Har 77 x # / * . # . 

50p. •» • ' 

.Superintendent of , Docutents, D.S*. Government Printing 
Office, Washington,' D.C. -20402 (Stock No^ * 
< *241- 186/1076) • i4 

MF-S0.83 HC-$2.06 Plus ,Px>sta<je. ^ * % 

♦Health Education; *Hea 1th, Occupations; Health 
* Occupations Education; Health Personnel; Health 
Services; *Hxg^er Education; **Hanpower Needs; 1 
Manpower Utilization; Hedicine; Personnel Needs; 
♦Physicians; *PredictiDn; Primary Health Care 

This report on estimating physician manpower 
' requirements is intended. as a 'history and summary of 'the state of the 
.art *irr manpower requit£ments estimation and^ forecasting. It-describes 
the various .ways in* which manpower requirements have been estimated. . 
in refcent yea£s and discusses^ the variety of concepts*,' methods, 
dLef initions, ^anfc approaches tTha* have been or can be use A d. It * , . 
indicates .some of the, problems and limitations of current methods of\ 
estimating* requirements and presents some existing requirements 
estimates for medical specialties. It also describes some of the * 
needed •?Lmp / rovemen±s in data and methodology and offers some optiqns 
~fdr d-evelopment 'qf'nore adequate requirements estimates. Because the* 
'Graduate/Medical Education Advisory Committfee deals with ways of 
a dju^tii^g- residency positions to meet^the requirements for medical 
specialties i*n the coming years, the papef emphasizes projections of 
k -these 'requirements more than "it doe£ estimatioft of current 
requirements. (Author/J&F) 



ABSTRACT 



* *** ** ** ** * *** ************** ******************************************* 

*• Documents, acquired' by ERIC include mafiy informal unpublished * 
materials not ayailabl*^ v f rem. other sources. ERIC makes every effort * 

* to obtain the best copy available. Nevertheless/ items of marginal * 

* reproducibility are often encountered and" this affects the quality * 

* of the .microfiche, .and hardcopy reproductions ERIC mak.es available* * 
-* via the ERIC* Document Reproduction Service w(EDRS) . EDRS irs not * * 

* responsible for the quality of the original document. Reproductions * 

*• supplied by EDRS ars the best that can be made from the original. * 
*************** ********** ********************** ************************ 

4 ' * • * 




ERJC 



Estimating >~ ' % 
Manpower Requirements 



A Background Paper 




US DEPARTMENT Of- 
HEALTH EDUCATION AND WELFARE 
Pubbc Monith Sorbite . ^ 
Health Resources A<Jmm*st*»!*on 



US OE PAPTME N r OF HEALTH 
EOUCATiONA/rfEtWVRE 
NATIONAL" INSTITUTE OP , 
EDUCATION 



•m ' v DO' V8N T mAS BF6N bF^O* 
O/IO EXA^T^y AS RFf£ ✓ E D P'ROV 
f C( j c n r a j-j W %A N /"A T 'ON 00 ""7 N 
f A o« OP N "ONS 

il«j'Tf ' A N A f O N A NS* { 0« 

f C; 1" A * QN PC; » ON OO POl ' V « 



' V* '/' '-'^O* ✓-f 

*»* A * f/f; DO NO* ' f <> 



2 



V 



Estimating Manpower Requirements 



A- Background -Paper prepared ' for the Graduate Medical 
f Education Advdspry Committe< y 




> IM -5 



"*5 » 



B^M/OPD/MAB 
3/8/7 7- , 
Reporjt No. 76-114 



{ 



Table of" Contents 



' ^ t • • • 



Preface. «. .V. . . . . . . . . . . 

I- History of Health tfangpwfer Requirement^*. . «. ^ . JL 



II. ■ Dimensions of Requirements Estimation, 



x • • • ■ 



Potential Ob jectl ves >of Estimation Rro£:ess 

Time Frarf^e of ' Health. Jlffttpoweif R§qijireme,]its Estimates.. . 

•.Delivery System Characteristics ........ 

V Consepjtual ajid Definitional Constraints........../ - 

III., ^eoreticil and "Practical Concepts for Quantif icatioa, c. . 



J 



IV. Factors greeting Requirements, 



- Demand Factors. ; . . . v • • .-. « 
"H. Health Care System Changes. 



V* ^ « Methodological Approaches to .Requirements - . * \ 

Estimation>nd Forecasting-- Advantages artd Disadvantages/. 

Kanpo*er/Pop'ula,tiqn Ratios and Utilisation ModeJ^ 

, Trend Analysis and*'. Trends Models C. .-J 

Professional Judgmen t . Approaches . . . * . . .* 

, ^ Econometric Model Approaches..."...*...., 2 

» , Optimizing Models. v.*. /. . i * x . f . . . 

. International Comparison 'Approaches . . f . . .T. . . 

V<I.^ State-O't-t he-Art -and Available Requirements Estimates^.... 

State-of -;t he-Art^ bf Manpower Requirements Estima tifcnu . . : 
Current -Estimates of Medicai Specialist Requirements!...' 

v M'edicai Specialty Studies....'....'....' A . . . . 

^ * 0 • * * 

VII. 'Development of a Research*. St r a teg y 



The<Roles of Short and Long-Term Analysis., 
The Structuring* of an Analytic Approach. .., 
> | Development ot an Illustrative Methodolo'gy. 



f 



7 



~* - s 
ESTIMATING MANPOWER REQUIREMENTS 
Preface 



This report on estimating manpower requirements was prepSred by the 
Bureau of Health tfag'power's Manpower Analysis Branch' as one of several 
background papers prepared for the -Graduate Medical Education Advisory 
Committee (GMENAC) . The report is intended as a history 'and summary 
of the sjtate-of-tbe-art in manpower requirements estimation- and / 
forecasting. It ^describes the various ways^ in Atyich ■ manpower 
requirements have beqn estimated in recent years and discusses the . 
variety o£ concepts, methods, definitions, and - approaches that' have 
been or can bemused.. It indicates some of the problems ind 
limitations of current methods of estima ting^*eguirements and" presents 
some existing requirements estimates* for medipal specialties. Lt also 
describes some- off. the needed improvements in data and methodology and 
offers some options .for developmeht of more, adequate- requirements 
estimates'* * 

Becauste the GMENAC is dealing, with ways of adjusting residency" 
positions to mee't the requirements for medical specialties in the : 
coming. years, % ,fche paper emphasizes projections of these requirements 
more than it does estimation o£ current « requirements. However, 4 b*6th 
aspects are dealt 1 with in the report, reflecting the fact that f uture 1 
requirements must be based on 'an understanding' of and and insight into 
current ones. * . . - 

The report -^as prepared in 'the Bureau ,of Health Manpower^ s .Manpower 
%ialysis Branch, Howard ^V. Stambler, Chief. Staff members of MAB who* 
contributed to the preparation of the report were 'Roger Ib. Cole, * 
flauion Alteaderf er i'StHart Bernstein, Buth Crqcker, Ja'mes Morrow, 
James" Culticfe^ $nd -Nancy* Walrtak. ' ' • 

. ; v •-. • . • * • • ' . > 

■ , • " • - . ••. : • " - , .• ■• • 



/ — ■ - 



7 



ERIC 



•» ^ ' I. History' of Health .Manpower Requirements Estimation " 

' • ; . ' * . ' v " * * -M 

Over the years, , there have .been majiy \ttemp£s^ mama! to estimate 
^physician requirements,, by Federal commissions an<ntask forces, , 
gQvernmexit agencies, ' professional ass<£diatipr^s> Researcher s 9y and' * . 
other organizations and irtdiyiclu.als. These efforts! ha-ve— differed 
widely in purpose, 'compr^hensiyepes^, approach, * ltdcept ability, and;- 
usefulness. .I.he met«hodolbgy and sophistication /involved have ranged* 
from use of simple ,t^itxq§ of all physicians "to t^tui U..S.* population, 
to elaborate catopht'er -models that attemjrt' to reproduce the entire 
healthcare s^yytem or the ,wa<y in ^which physicians, arrld patients apt. an 
interact. They. have i>een based en e^ert; opinions olr £rof essjional 
judgment as to ideal or optimum* Qti ligation rafejios, 6n. the economic. ' • 
deirand for services/ on medical 'need -as measured ^by.Jiealth jSTatusi and' 
on, combinations of .these and oth^p ^methods! Spme ^are examined: 
current- requirements, while others* have* lookedjmaity ^ears intfo .the * .< 
future. Most studies have djealt 'ohly with .to.t&l fi|irfffeers o,f . * 
Vfrysicriaris. Others have made »eatiWtes- of tequi^enrenits fox; physician^, 
only in particular* settings, such as in publiq 'health^ hospitals,. " 
research, or the Armed Forces* Although most 'studies :^ve t b6en * 
concerned solely with requirements for physicians, a ^ew» have included 
requirements £or^ other Jiealth profession^* As % fell. Onltii very • * ' v 
recently,' however, few studies have 'attempted; to estimate ^requirements^ 
for individual physician spe-ciad-ti^s, and. eveh fewer have' , 
systematically ^ddtesse'd requirements for different specialties within 
the same* study. * / \ * , * • / ' 

>One/of the earliest physibian requirement -studies is reibrt^d in the* • 
classic Leg- Jones monograph of -1-933 (^1) , whi&h estiln^ted, j^Hte number of 
physicians required tO'P'revent, diagnose, ajnjb;^ treats specific* diselu&s 
aftd % health cooditj/ons. . This 4-Jpet of appfoaqh^ ,based on ■ prof essibn^l 
opinion of the. general /practdtioners^an^^sp^ciaiists % needed ,f or good 
iredic^l care^ arid dn^estimates' of the incidence and prey alence 'of % 
conditions requiring care, has never been completely fc replicated.: The 1 
,1972. stydy b«y Schonf^ld/et al^ (2) t adapted this ihethod in\ estimating 
the number o± .internists and\pediaH:riciar\s needed* to^ provide prinjary^ 
care. A weakness of this* st u$^*is it.s .failure to considen the primary' 

! date furnished by genera}, and famiiy^practi^tiOTfers and'by Wher 1 ~ 
specialists. • . • " L ~ — \ 

! • • ' ' % - ' } ' \ \ ■ • 4 V 

sk 'different approach was'u^ed in,, the 1949 ^tudy by ^Mountin Wt t ^l. t (3y 

of the/jl.S. Public ^Healt^ Service. This .'sjtud'y uied. as a mouel th-e 

^194C physicieiij/PQpulatipn ratios for gener;a^ practitioners and* 14 ■ 

specialists in top areas /among* the /1 26 medjical servi^e,<areas of thje 

Uhitpd States to' estimate 1960 requirements/ f or t physicians. \ 

A' 4967 jce.port by the Bureau*of Health Manpowerr (U) used the^average^ 
ratios "of 16, , specialists to' , V 0 P ulat i° n * v se ^ v ^ d in"s*i^ prepaidTvgroup . ^ 
'practices to es€ima"te' the physician requirements, for personal\ heal th 



care. This requirement y together with the requirements for' in^erns^ \ : - 
and reside ts, teachiag, research, administrat ion, aril public ^hea lth, 4 

^ yielded %he widely guoted- shortage of ^£0^000 'total physicians^. . ## \ '. 
v . • * .,.••>•«*' , \ '\ 

In one of t^e most use-iul xecent studies', • Mason in 1972 (5) 'used d&ta ■** 
from selected* prepaid. group*'prac tiges to estimate^^he average number 
of persons her physician .for -20- specialties, but did not estimate the 
number -<\f physicians needed for provision of services other* than :% \ \< 

" personal hfc^lth. carQ. Th^ usefulness of .these estimates 'is- * ' j \ < 

coiistr ained, however, by the selectivity in', the population with ^ * 
nteirbecship in prepaid group practices and by .significant differences 
between the plans in covered services, .etc*. In 1973, Paxton (6) • ' 
provided^eetima^es of -the .number of 22 'specialties needed in 19.72 and \ 
1980 on the basis of "ideal! 1 population per M.D. tatios as estimated 
by specialty leaders-*-- ^ ' 1 • 4 1 

\ . • % * • > r , ■ ; ~ 

In additipji to the studies, mentioned above, , a number, of reports have 
provided estimates of physician requirements from widely different^ \ 
.points of view.} " Pfce medica^l and social aspects* of physician 
requirements are emphasized * by the Magnuson report (7), the Bane . 
report (8) , the National Advisory CommissiQn on Health Manpower {9'),. 

" and the Carnegie Commission an Higher Educati<?n C10) . The e'conojnic 
aspects of physician requirements are emphasized by Feldstein * ( 1J.) , 

. Fein^M2) # Ginzberg QJ)^#yand the U.S. department of Labor ftlM) 7 

J)uri)ig # \the 1970's, the town's of^physician requirements studied shi&ted X 
*to- physician' specialties, and a number^-of such studies were 
undertaken, usually by or for^peciafty associations, and . frequently 
with. Federal "government support. 11 Although many g£ these studies were* 
\tnore sophisticated ? than the eariier ones, they vatied^from sttfdies in 
which definitions and met hod'ology- were rigorously established, to 
those that simply documented or Summarized the opinions of a selected - 
group of experts-. - Nevertheless, most expressed' ths same theme as 

* ^earlier st udies-- that an expansion in physician numbers a was needed. 

; ProbaDly the most 4eta^led and comprehensive study of an individual', ' 
\ specialty so far deV^l^ped* has. been, S0S5US — the* Study on Surgical . 
^Services for* 'the . United, 'Sta tes (J5) . J)ata were t obtained from two 
(major studies, the first a; questionnaire and. a log-diary study ef a 
i one-in^eight random >sampie of all physicians 'in thet Dnited States\whp 

* \ per±or^med~operations. In the second study, data were obtained onfall . 
^in -hospital opera't£oos d 4 one by all physicians in* fouxr se lecte'd U.S. ; 
tegio/is* Based on. findings ftom thejse 'two studies, andLothers as . ( 
^ell, the^OSSUS Manpqwer Sub -committee recommended ^effec^lr>g a 
reduction in the number of physicians doirig . operatipris,)) *fc ceducing t^he 

t number of surgical residents. • , * ' . 

The questionnaire, and log-diary approach was also used to develop a 
profile of^he gardiblogist (16), whereas surveys to determine *'•' 
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practice characteristics of thoracic burgeons (12) and orthopedists * 
(JJ) used questionnaires^ — j.he latter survey also used observers to' 
-record how physicians allocated their professional time and defined a 
sekious shortage of or t hoped is'ts. The. validity ot the definition is 
open to serious question, however, since evpn physicians in the same 
s.peci'alty .differ significantly in their responses to patient problem?. 
By combining the number of funded institutional vacancies for 
physicians -in pulmondry disease patient care, teaching A and research 
with the "ideal" numbers needed for 1 00, GOO . population, the . Manpower* 
Sucvey £pmmittee of the American Ihorlicic ^Society and the American 
College of k Ch6st Physicians estimated increases needed in the number 
of pulmonary ^disease physicians (19). A similar approach was used to 
estimate needs. for pathologists (20). 

Findings from a survey' of .10 prepaid group^ health plans were adjusted 
to compensate* /for the prepaid group ^framework and used- to develop ^n 
estimate of dermatologists p.er' 1 100,000 population and' of the number; of 
additional dermatologists .h'efeded ' (210 * " ,* 

Using available data^atrd evil-coating the factors believed to affect the 
demand,, for services, the American Cquncil on Radiology's Task Force on 
Ha'np.ower and Facilities developed specialty and sub-specialty ' , 

estimates of manpower needs to 1980 (22)*, The Task Force also , : \ 
examined the geographic imbalance but ^identif ied no significant 
national, shortage or surplus.- , 



Data on off-ice visits reported, in a survey of 'practicing t * , 
otolaryngologists 'and in surveys eonducte.d by the Natiprial Center fpr 
Health Statistics^ (NCHS) were combined with detailed estimates of pe^ 
capita utilization to develop manpower projections f or ^ 
otolaryngologists to 1985 (23). * The approach taken also incorporated 
estimates of^ pppulat ion .growth, utilization patterns, and other ♦> . 
factors. An linusually complete -and' detailed description of how the , 
estimates of supply and requirements Werfe developed is ^presented in 1 
,the*x«Dort. t . ■ « 

general, the data contained in the. recent reports on individual 
specialties described above are accurate and comprehensive. Such- 
deficiencies as'ma'y exist in the 'development of requirements estimates 
from the data arise primarily from the failure to -recognize or t,o # 
"acXnonledge jbhe overlap between specialists (and non-specialists) in 
broad areas of patient car v e, and to provide an empirical basis' for • 
selection of tl»e "ideal" .requirements derived. * 
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II. Dimensions of Requirements Est imat ion 



%he processed 'of health manpower requirements estimation are 'generally 
defined by the potential objectives of tme specific process, the time 
frame for the ^estimates being made^' the characteristics, of the 
delivery, system to Which the estimates are applicable, arid the 
constraints imposed by' the concepts*/ and definition^ being used. In 
this section,, each of v these elements of the estimation process is 
discussed in some detail. 

Potential Objectives of Estimation Process 

A major goal Qf requirements estimation is to determine whether health 
manpower resources, current or fliture', are or .will be adequate to meet 
the requirements for delivery of health seryices. 4 The concept of 
••Requirements 11 used, here refers to the manpower necessary to provj.de 
thjs desired health services to the pop-ulation, tiowever defined. * The 
size and composition of the requirements estimate for health manpower 
^is sensitive or specific not only to the particular population, but 
alsc to tie. l^vel', intensity, and quality of health services arid to 
the organization of the health delivery systerfi assujned. In view of 
the derived nature of manpower requirements, anything thataffects the 
level, Composition, an£ quality of the sSrviqes to be ^provided must be 
taken into Account, since it will also affect manpower requirements. 

The Beginning stage in the. analysis of health manpower requirements of 
any kind is 'the determination of the^basis ior tjie.service " r 
requirement,' which ,is c the ultimate objective being sought/ No $ingle 
method of measuring requirements for health services, and consequently 
requirements for health. manpower/ has ptoven entirely satisfactory .or 
universally applicable, and many "different measures can be used, ^ach 
analysis must weigh the alternatives and, select the methodology <?r mix 
of methodologies appropriate to -the purpose of the analysis and to the 
data, ari£ 'must evaluate and analyze the issues and results from this 
perspective. • ' 

One way to' measure health ;services*requirements is^in terms of medical 
need, as ^evi denied; by professional judgments, .health status, 
morbidity, and disability rates. Anotheis^s to estimate economic 
dewand which reflects * the willingness and lability of consumers to pay 
for health services, whether* or npt ' medically "ijeede'd. 11 A third way 
might be to define requirements ^standards in terms of maintenance 
' ^ome utilization level. Each can serve ,a useful \purpose, depending on 
the * objective "being sought by the estimator. 

* • * t?s* 

* ' * J- 

The concept. of "need" is usually understood to refer to ^ome level of 
health service that "ought" to be* consumed in order to attain and • 



maintain a desired hea 1th « status '(biological) , deter mined^accor ding to 
some prof ess^onal, standard and existing medical knowledge. Th£ health 
Manpower needed to provide these services* is the end' product of the 
level or status so deterrcinedJ Since biological need for serviced and 
manpower is determined yithout 'regard, .to pjrice and economic demand, 
its -use in analysis., tends to ignore gaps in. health services and 
facilities attributable^ to* l$ok bf, financial *resbtirces, accessibility^ 
interest, -or knowledge on the* part of the population in .obtaining 
needed care* If manpower resourpes ,are'not the constrain t that causes 
ut ilizati on # to De less than what is medically needed^ 1 such 
requirements* estimates describe an ideal situation that may not b'e 
^attaina£ie in the^ real^ wprld;/or impediments*. §nd const raints. - 

"Requirements' estimates that take into account the use 'of money* to' 
purchase the goods* and Services to satisfy health nee d£— called . - 
"effective demand 11 — Result in very different answers. It "is only 
money afnd the willingness 'to usse it for these purposes that make 
demand effeqtive. "Demand" fs an economic concept 'that refers to the 
guartities~ or goods and setvices that consumers are willing and ,able 
to buy at various pricks. A' fundamental characteristic of dema,nd is 
th€ inverse relationship ^between price and quantity; As pries-*- ' 
increases, quantity demanded decreases, and vice versa. In the 
current instance, deiflah<f for health' manpower is derived from the 

Remand for health care services and . from cprtsumer ability and 
willingness to pay for these services* Although consumers may want to 
purchase certain setvices, which may be teemed potential demand, they , 
may not* have the, financial resources to do so. The willingness to" * 
consume goods or, servicers does not by .itself gener at e, demand; only 
those who are ^willing and financially . a-kle to purchase are considered, 
demanders. 'Requirements generated through use'of a-' "demand 11 concept, 
clearly differ from those that, woilld be generated by a "need" concept. 

Determination of '/potential demand" pan b4 still-anot her concept* or 
ob3€ctive of requirements estimation! Potential' demand^may be Said to 
exist when constra intrsf;on th£;supp Ty fr^vhealth services prevent . • 
consumers itom purt^a^incj services HrEatVthey would otherwise* use. In , 
this case, ef fee ti ve s demarnd^ i,s not evidpnt in tjie market place, but 
only necause suppliers .are unaale'ot unwilling to # provide^ the services 
demanded* Potential demahd' for .health sfervipes becomes effective only 
wh^n ti^e health caiTk tiel,i#ery system is n%t under stress . .When demand 
pressures become excessive, mechanises acting to Teduce demand ahB ' 
thjus restore equil^pbri urn -"bet W.een clenj-and and supply may emerge,£>such as 
ihcreased inoney • coat? to the consumer , added inconvenience in 
obtaining care {-non-money- costs *s4ch as ioftger waiting >times to 
appointment and "in the physician' 3 of f ice) ^ chan'ges in case mix, 
"lowered follow-Qp , visit rates,, and others. Ih£se ^nechanisms will . \ 
continue to operate until the deirand k for service equala* the supply of , 
services and will, iij-" signif i£ant measure, determine what kinds of 
services . afeeC'delivered and th^ segment , of the population that will 



receive the care. 



Still other characteristics', of the health care delivery system have 
been and can be used in the.-estimatior* of health manpower 
requirements: The process and content of requirements estimation- vary 
'with the objectives tor which the requirements are defined, .One 
frequent objective of the estimation process - is the determination of ^ 
manpower- required to maintain current levels of utilization. 
Utilization of health services • is [sometimes used as a proxy for. 
effective demand, although the- t*o differ according to the amount of ^ 

■ unfiliea demand which is not directly measurable. This "quasi/ ■ 
effective" demand ror services may be identified from utilization . • 

' records, -under the assumption thaft- use of services indicates, the level 
of consumer "demand, including fhe perceived medical, -need and tShe^ • 
willingness and ability of fhe consumer >t% pay for these\ services. In 
this approach, estimated health manpower requirements ar> derived from 
.the estimate of utilization 'of (i.e., demand for)' services . *The 
utilization o^ services in* turn is based 'upon the pattern, oz. service 

• utilization of e.ach group of the population and the number and . 
characteristics {e. g,.-,, age, sex, income) of tue personj in 
Specification of health manpower requirements to meet a . population s 
Medical needs, on the other hand, implies that health care should not 
be ff ade available .oql'y to those .ho, seek it or danyaNfford ir . Health - 
•care is th>us considered a right rather tha* a privilege. 

' Time "Frame of Health Manpower -Req\rirements . Estimates _ t 

an importantvaimen^ion. that .must. oe clearly recogni^d and agreed-upon 
in the development of. health: man pow er requirements- estimates is the 
lime frame for wmch the estimates are being -made. t n simple terms, 
there are three 'general time categories for which, requirements 
-•estimates can be ma.de' which/* w'h en. selected may resul t-JJ «uite 

•different estimates:.!- current, short-term, and long-term, ^ere «e- 
• important distinctions Uon* these three time frames in that they may 
-iwSSLaLe a major ' impact on the requirements -estimation..- The time frame- 
^Vred by the estimate or projection of ten-determines «not only the 

* type and characteristics of the requirements.-. methodology that should 

- be used, but'aiso^ffects the end result, the levef of the requirement 
» * es'tiirate itself. . * ...„." . » - - # 

To irake estimates in a' current time, frame is simply t^ .determine ' 
whether and where', disequilibriums axist in- the present system. This 
"shows where there may ue 'supply, shortages or excesses, out- since the 
' titre-rrame is tne present", there-can be no meaningful correction or< 
adjustment o'f the situation at . that; time. The .ustef ulness^ of U£s 

■ time-frame is mainly" to distinguish values for a base je t, generally 
as a starting point for development of more meaningful short-term and 

•• lona-term torecasts.* "Although development of such current estimates 
•• is not simple or easy by any means, it nonetheless often requires . 
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f^wer inputs > assumptions, etc. than Ho pro jections • of •requirements. " 

! h I!»S? e SJ S J in ? ' th ** near ^ture-the short -term.-- possible changes in 
a number of factors nee* to be considered-population, - income, ' 
morbidity, mortality, etc. However, raost aspects of. the health care 
-system must heassumeq to be constant, sincere time span fo'rHhe ■ 
estimator is generally .too sho^t for any major changes* to be / 
implemented or to take place. . In thi> shortgun, even the demand * ' * 
function tends to essentially reirain fixed, meaning vtastes and 
preferences mil not have time to change drastically. Also, it may be 
^Iw^ 7 ' ^ ^ 01 " 6 t ** r * Can be fSW "ajofc-'changes L population * 
S?Wo™S CS i? t6lilS ° f d 'i Strii)utio « "** sex/ income, and type- 

SJJS? °V ma% * 1,5 13 es ^ ec i al ly^PoJ:tant, in the health care • V 
system, because at relates not only to the incidence of disease But" 
also to the patterns of seeking care. ... 



Justus the demand function is relatively fixed in the short-term, so 
°rLl«l P r °ductio^ function, i.e., Uje productivity of providers can 
charge Little and technology and,.p?6f essiorial knowledge can not 
improve substantially in .this time frame. In the short-term 
construction of new facilities can not be considered, and, 'since the 

supply must be considered as relatively inelastic. mat, can change, 
of course^ is the price of health services* with nonprice .'rationing' 
such as queuing time for an°appointment and wait time in the doctor's 
/office, changing to meet requirements. Generally ,' short- term' • 

^Jfi^*!" 4 ? ^y ses are uselSul largely in-indicating a framework foV 
reallocating existing resources, and can not proplerly assume major > 
changes m the h^ilt^h care systerr. that would make it more efficient \ 
or irore equitable. ^ >^ '. 

JooA^ Vel °^ nt ° f lon 9- tei:m reguirements estimates^ say to the year 
1990 or 2000, m6st of the parameters, that have to be held constant in 
short-term estimation may, be allowed to change in long-term 
estimation. Assumptions may be introduced relative to the incidence 
ot disease, (e.g., from a medical breakthrough) or the proclivity to 
seek care, (e.g., through a consumer" education program). Productivity 
may also be assumed to change through improved technology and medical 
knowledge. In long-term forecasting, -tife objective may be.to *stima&; 
requirements under the mos ? t efficient and equitable arrangement of 
resources, taking account not only of existing resources and 'the 
P Q^4Lbilit.y of creating additional ones, but also of the possibility'" 
of adjusting requirements or changing the system (which is discussed 
below). The effect thus is very different f-rom the shor.t-term^the 
emphasis here would be on planning for future resource needs, not just 
reallocating ^current ones. * - ,ust 
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In determining, *eguirement$, assumptions nyist implicitly 
be irade as to what ■ the characteristics of the health care system will 
'.be in the pro jectiorTyear . Estimates Of r equirement-s would be very 
different depending on the degree af changes tha't it is assumed- will 
oc&ur in the present system*. , 

An example may clarify this point. ' The current system— composed of 
facilities^, pecsonnel, and their relationships to. patients in. the 
organization, administration and financing of health Qare / - 
'service^-'Thas been predoirinantly one of independent, office- base. d ^ 
physicians operating on a fee-for-service %as is f\ Consumer and 7 *t ■* ' « 
provider emphasis is heavily on- the use of relatively expensive • * 
inpatient care since public dnd p^iyate/hedlth insurance have tended • 
to finance .this t;ype of usage most fully. However, the expansion' of * 
demand .and -costs since 1965/ and the prospects fof further extension 
of health insurance have stimulated changes in the present system, in; 
the search for cost containment measures, , and may stimulate even' more 
chapges in. the future. . , 

PSRO's and utilization review cdmmittees, along with local and St<ate 
health planning agencies, also may bring abotivt ma jor . changes in tie 
system, "although it is conceivable that thfse developments could bring 
about a more efficient health care system without drastically altering 
sits present characteristics.- There is li*tt,le agreement, however, as , 
\ to whether tfces'e developments will really, become - fully effective;- 
therefore it is 'difficult to determine how great an impact on*, 
requirements they -could ever have. 

One important development has been the recent growth of Health 
Maintenance Organizations "-(HMO's) and group practices. Although HMO s 
.have existed for .over half a century ,' prior tcM970 they, were not 
n'uirerous enough to be seriously considered as a possible alternative ■ 
t6 the present health delivery system. However, by the-end of 1974 
the, number of HMO's had grown to 183, from thirty-three in 1971. • 

' Although HMO's, take'many. forms, taey have certain common , f . 

s characteristics; they ace organized systems that provide a 

comprehensive. range of 'health maintenance Ind treatment services to a - 
voluntarily enrolled population in exchange for a fixed and prepaid 
periodic paymerrt. 'Delivery of physicians' services on a 
fee-for-service basis through the offices of individual physicians 
differs"Nin important ways from delivery of services t-hrough outpatient 
departments of hospitals or clinics of prepaid groups or HMO's< £hese ^ 

/ differences influence not only the demand for services of various 

' kinds but- the number and ^o6cupational' mix of the personnel providing 
them. Shifts in the utilization of . services between inpatient and 
outpatient care or between treatment and prevention of illness, 
produce corresponding shifts in demand. for health service personnel. N 
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For example, one study .of the impact' of an increase in the number. of ' 
HMO's on future manpower requirements found that fewer physicians and 
nurses but more eye care workers, dentists, health administrators and 
some allaed health ! worxers- would, be needed. 24/ .Consequently- 
long-range requirements projections need to consider impending or • • 
possible changes in the characteristics of th,e delivery system if the' 
estimates are to be meaningful. v . 

\* U f< her factor in 'developing physician requirements estimates that 
shoul,d.be explicitly allowed for is the degree to which the supply of 
non- physician manpower is assumed, to be available and utilized.- There 
has been. a steady growth^ in the number, type, and use of support ' ' 

..personnel to assist doctors, thereby reducing physician requirements.- 
Many., of these prof esrsioas -require, shorter training periods than 
medicine or nursing and therefore .it is; easier to expand their 
supply and less costly to utilize them, etc. ■' These ancillary personnel 
could play a very important role in the -future U.S. health care 
system, since st.udies . have shown that they can increase productivity 
substantially; -In practice,- the .advantages of their use is'not 
■generally understood or accepted. At either rate, requirements 
estimates for physicians need to rec'oqnize and state whatever 
assumption is made about the utilization of such new health workers. 
Clearly, an increase in the use of people in these occupations could 

"alter the level . of physician requirements substantially. ^ — 

Conceptual and Definitional Constraints " • * * 

As indicated earlier, requirements estimation can involve ^ 
consideration of needs, demands, and other, concepts . .Even when these 
concepts are clearly described or recoqnized, definitional problems . 
remain. The health needs approach to" requirements focuses on the 
health status of the population in order to estimate manpower 
requirements on the basis /$& the care needed to attain or maintain 
^good b|alth. But a number of technical dif f iculties . are associated . » 
jiith tfl|f health needs ' method, largely, in defining and quantifyi'nq 
health needs/ the proper modes of care and type of treatment- for each 
health need; the time needed for the treatment, and the amount" of 
service that individual physicians can be expected to* provide. 
Physicians disaqree' about definitions and measurement standards; the 
population^ health status .changes oVer time,; medical technoloqy .'and 
practices chanqe; assignments of responsibility "and f unctions of ' 
health occupations chanqe. -In addition-, the necessary Statistical*' , 
information. is often out-of-date, incomplete, or inapplicable. The 

— — . — — •_ • «. 

/ • " ^ ' 

24/ U.S. DHEW, NIH," "HMO 's ... Their Potential Impact on Health 
Manpower Waid/ John B. - GEOMET- Report No. HF239, Washington, D.'c/' 
Government Prnting Office, 1973.' . • » -v 



eis method has its' most sgrious limitation,' however,, in its failure 

consider a patientVs willingness, or^ inability to seek care. This 
thod essentially assumes that there are no financial' or social 
onstraint& to'seeking care, and that all medical care as noted by - 
physicians will be* soiitjht by patients, * 

Andtler "defxhitiorial constraint in estimating requirements^ for medical 
specialists is the problem of overlap among specialists in\t he- 
services they provide, r'For example, although, requirements \f or primary 
cire physicians are generally estimated on the basis of *the\ Services 
provided by general practitioners, family practitioners, int\erni$ts, 
pediatricians, an<| qJjsjtetrici^As/g^tjecologists, rn^ny such estimates 
exclude the 'services 'provided by OB/GIN* V, while others fexclude 'some 
,or allvof thp. services pr'ovided.by* pediatricians. In addition, other 
specialists provide varying, amounts of primary care, - and a 
considerable -amount pf surgery is performed by general practitioners . 
(H.D.'s) and osteopathic physicians, £5/ Examination of't^e AHA 4ata > 
..base — the most widely used source of \ inf prmation on "physicians — shows 
clearly that whereas physicians who .designate their primary specialty 
{in terms of houfs/of patient ' care J do provide full or part-timS; 
services in that specialty, they -also provide services that ar'e,' by 
their own estimation clearly within the traditional -province jO£< 
another specialty* Thus, whether in terms of patient conditions, 
medical treatment, or procedures, there is' considerable definitional 
overlap among specialists, an overlap which cfy not be adjusted^ ; 
without changing the way physicians view and jj^port their activitxes. 

Problems such as these impact heavily on the accuracy of counts Qf 
physicians and on* the measurement of the Service's physicians provide* 
It is unrealistic, to accept uncritically any j«^ ialt .Y requirements 
that axe based on the assumption that physici^i^reported in a *>" , 
particular specialty treat only patients or conditions appropriate to 
that specialty and that fxo physicians outside that specialty treat 
Sioilar patients or conditions. In essence, this means that 
requirements estimates for one type of ^pek^ialist can also be met by 
another type of specialist. On the" other hand, such est imates .* are fas 
from being useless since th£y reflect' the way 'that bare is, currently ( 
provided. For example, specialty, distributions ,ba^ed on hours^spent • 
by a physician in his primary and secondary specialties , show little 
difference ;f rom distributions developed on the fciasis of a "primary , 



2$/ 1 Surgery in the United Statesr. A Summary* Report ofL the' Study of 
•Surgical Services ip the United, States, Sponsored Jointly by the - 
American College of Surgeons^ and the American Surgical Association, 
1975, ' ** • ^ 



specialty" measure, 26/ 




Still another definitional factor which' makes, it difficult to estimate 
tequirements for specialists is the gradual movement of physicians < 
froir, one specialty to another after their initial 'residency training 
' or after several years'of practice* Not only do * general surgeons move" 
t9 one of the surgical specialties and internists to ojte\of the ^ . 
sub-specialties, some physicians provide services in an entirely 
different specialty than the one in which they were trained or had 
previously worked, since the derivation of - certain types of N 
requirements" estimates are heaydly dependent on services actually 
being provided currently, such 3 estimates are weakened hv/fho H^r^ 
W^ h _ ^ 

quantify chaliges in services pro^id* 

One problem in estimating requirements for specialists is the ' • 
difficulty encountered in the translation of manpowet requirements by 
specialty into residency requirements, which is constrained by 
conceptual and definitional problems, similar to those associated with 
the estimaticm of specialty requirements , R as discussed above, 

^Physicians may transfer from' one specialty or subspecialty to another' 
during their residency training periqd, wh4clf makes the allocation of. 
residency positions in response to requirements for particular medical 
specialties a hazardous ta'sk. For example, -a distribution of * 
first-year, residency positions does not reflect *t he possible shift 
later of physicians froir general^internal medicine to subspecialty 
residency programs such as gastroenterology or hematology. Also, a . 
significant ^number of residents of all types now Wee t one year of 
training in printer y/care prior to beginning training in the surgical 

*and other non-primdry caie specialties, largely as a result of the 
abolition of the freestanding internship in 1973,. * Moreover , as has 
been npited, part of the workload, <?¥ ^specialities such, as general / 
surgery and dermatology cpuld be classified as primary -care , which ' 

'would tend to bias downward the real requirements for primary care^ 
physic is^f 



Ihus^ requirements for primary care physicians that are t based on the 
nuirter beii% trained in primary care . specialties, except for family 
practice, .„maV differ from requirements ,£qr the numbers q,f physicians . 
whojcould ber expected to provide a"t least some primary care* It wis 
recently reftortejl from 1974 da,ta, for example', that ''25 percent of * 
those (&mpl£ting general internal medical training^ entered the ■ 

~^~"f~~\~~~ r r ' . • ' " ' « ' . "< . 

'£§S 'J^edentj^ihalysis of hours worked in different specialties by- 
'osteopd^ic f ]^^i s cians indicates that there -is relat ively little 
dif f erenfcfe' in th£ r specialty distribution according to whether all 
D.C.Vs'ate counted ir^ their primary specialty or prorated according 'to 
hours spent in their 'primary and secondary specialty. 
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internal medical subspecialties, and about 7 percent of pediatric 
first year residents were reported as going into the subspecialties of 
pediatric allergy or pediatric cardiology 27/ 

Allocating residency positions according to specialty requirements J.s 
made more uncertain by the prospects of graduate medical education' 
programs undergoing major change. There is, for example, a desire on 
the'part of some specialty boards to' reinstate a broad first-year 
program in preparation for subsequent specialty-specific training. It 
has recently been recommended by the Liaison Committee, on Graduate 
Medical Education that the "number of available first -yea-F GME options 
be. reduced from about <*1 to 2, these being a first-year medical 
experience and a first -year surgical experience. A phjsician may # 
therefore receive such diverse training that he will havfe much more # 
choice about what he does or what his specialty designation. will bet 
The net effect of the.se '^hanging " requirements for the characteristics 
of training programs would be on" the distribution of 4 opportunities for 
training and specialization and the resources available, and the <_ 
difficulty in making estimates bf requirements for residency positions 
to iratch requirements for medical specialists will>be much greater. 

III. Theoretical a&d Practical Concepts -for, Quantification 

Developing requirements estimate's is difficult and complex at best,; 
largely because of data gaps, state-of-the-art problems, and v lack of 
concensus- on what' level of requirements is , called for. Perharps eveh. ; 
more of a probleir is the lack of . agreement on what unit of measurement 
•should be used in calculating requirements. Many 'different concepts 
ca/h be and are used for quantifying requirements. Some of these are' 
theoretically possible or 'pref eraDle , but in a practical sense can not 
ie implemented because of data or other problems. Others are too 
aggregate- or too- detailed to be properly' comprehensi ve, while still v. 
others are usable but have -conceptual problems which -weaken their 
acceptability.-. In, all cases, vthe need is for some measure. or proxy of 
services provided (or needed) th*at can be used, to estimate actual 
utilization of physician services., or ideal or proper requirements for 
services. « '• *" ' 

The volume of v.isits (patients seen) is "6ne measure that can be 
related directly to the. need for manpower. Actual utilization -6f 
services (visits) and the manpower providing them can be used as a 
proay for effective' demand, medical ne*ed,< or utilization or any type . 
, of requirements. Given a specific level of productivity, a measure 
such as average daily patient visits can be used as the service 



27/ .Memo from Brian'Biles to' Staff Committee on Labor^ and Public 
Welfare", U.S. Senate, on data on residency training .A June H, 1976. 
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concept from, v'hicjv' manpower* requirements may be obtained. Complexity 
of services provided, di£ficulty pr diagnosis, or condition for tfhich 
•care is /sought afe . all . additional refiriemerits of the Visit concept^ 
This measure, readily identified from uft ilizatioji records, can easily l 
bemused' as- a measure p£ requirement's ij one assumes that the - use of * 
services indicates the level of' consumer demand, defined as perceived 
'medical need, and the. *411ingriess and ability of the consumer to pay 
fot ^services, of course; the volume of .visits should properly be 
baaed- upon, tfre <p*attbrn o£ service utilization of discrete groups in. 
the po^ulatioja in order 'to fully measure health manpower requirements. 
It should also b^ tied,' 'if possible, to 'specific individuals in 'the " 
population to fully recognize the* population based aspect of * ' 

requirements.'; \ ' ? % - ^ * ^. - 

As indicated/ M however, a more .accurate visit-£ased measure of. 
utilization of services would be one that ad justs sjxch data on volume 
of visits for the relative difficulty of the services provided) the , 
length 'of time Squired to perform the service, or tie 1-evel of skill"* 
needed, to perform it. Clear ly, ■ visits to a physician by ' a ^patient , 
Wishing, consultation $n a minor illness, by one seeking a general 
checkup, by one^ who is "worried well", or by one needing a surgical, 
procedure are not equal visits for determining requirements for 
services. If feasible, a weighting procedure should be used to give 
greater weight to visits where more complex serVices^r itore time,' are 
'needed or higher costs occur. Another difficulty In using visits 
volume as the concept £or guantifipatio'n^Sf manpower * requirements is 
that the number of physician services performed * in 4 * a single visit, 4^ 
even if approximately of equal *time or complexity, -could differ widely^ 
depending on tests run, assistants • utilized 1 ,* procedures performed, or 
physician practice. In such cases, total physlpian time might not be 
a better Measure for quantification than simple* number of office 
visits. * . -V j 

Another concept for possible quantification 'iri^estimati^g v reguirements 
is the diagnosis^ made, or illness uncovered, or, the patient's ; 
coxr.plaint. National Center for Health Statistics data, such as from 
the, National Ambulatory Care Surrey Qr Health Examination Survey yield 
data on numbers of^ specific diagnoses macte by types of physicians in 
the office setting*, as well as on the specific illnesses' or other care 
.needs £hat "&xist* am6ng the general population. National estimates, of 
a specific number of health conditions .or diafgnosetN as obtained or^ 4 
derived;frojn these and, other surveys can be related to a productivity, 
level for a particular specialty or sub-specialty in order .to" obtain ^ 
estimates of manpower reguirements. One wo^ald have to know, of 
course, the actual qr ideal physician specialists for these illnesses 
or conditions in order to utilize these data in developing . 
♦ requirements estimates. Using this method," one might then be able to. ' 
relate, for example; the number of certain vision- related conditions ■ 
in the general population to the actual or possible productivity of 
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opfathalmolou'ists' in tr eating/ the se conditions, thereby deriving a^ 
requireme/its estimate - . , • c\ - ■ " : ' . ' * * » 

An additional concept 'fo,r possible measurement which is somewhat 
difficult to quantify is appropriateness of care. This 'means, thaj no 
rcatter what concept'is used', measurement should be made only of that 
care which is "appropriated '« 'For example, SOSSUS and other studies 
have 'indicated that "a greai deal of " unnecessary surgery -may take 
' place.' Clearly; if only "^ecessary" surgery were to be performed and 
counted, the requirements for , the .surgical manpower 'would be 
substantially loser. From' another perspective, physic-ians inmany > 
specialties .may be performing services which, might be more . . 

ap|>ropj;i^iy*peEfor^.ti -by those **n a different s pec i b ij general^ 
or family practitioners, or even by nen-pbysicians. An example jnigh't 
be a surgeon performing a general physical^exam in an office Setting 
or an ophthalmologist devoting a substantial proportion of hitf time to 
performing refractions. A measurement of services that took into •. 
account the relative- appropriateness might therefore, serjre to increase 
requirements for one type of ,pTiysician or no n-physici.an' manpower and 
'.decrease requirements for '.another -ty pe of manpower. . NCHS AmbuJ^tory . 
Care survey-data clearly show that most, physicians . in ambulatory carer 
provide considerable care outside of their specialty. If all care" 
were delivered in the "appropriate" manner or by the appropriate 
manpower type, or ±f only care that was "appropriate" were provided, - • 
requirements' for manpower would be considerably different ^roiti Oose . 
measured- u v sing a different concept-. . On the other-hand, the provision 
• of care outside a physician's specialty could* well, be .serving a useful 

role, 'too, by- "filling in" periods when demand for his specialty is 
-low., thus- contributing, to a more efficient use^of physician's time. . 

J ' " ' • '•''' % , ■ 

Measure requirements on the fcasis of. the cost 
:-in \fisit costs or charges for cafe may reflect 4 
"differences' in the orientation and 'training of physicians i^ various - 
"' special tie's as well as -patient demand f of their services and. other 
- factors. For example, -the. type of service provides- and consequent 
dhairge rendered by an .internist in the course of an initial Office 
visit migh* differ con^iderafily from-the type of 'service and visit 
cost rendered oy an-, orthopedic surgeon. Furthermore, since the 
categories of services which' a visit encompasses may" not be uniform, 
costs, are likely Co* reflect quantity -of services^rovided as well as 
price per service, 'it ghdul-dVbe noted, too, that within a given 
^specialty, ''there might be w;j.de variation in 'Such, .costs ^per visits. 
, -However, requirements could be derived by relating .estimates of total 
expenditures -by a segment of the population, for a type of patient care 
service to estimated . unit cost for that service. -. • - { ^ 
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a visit.- Variation. 
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.There'is a great deal of literature _elatedto giiality of' care^ 28/ 
which- is closely related to'^ppropr^teness : of care, f he spanning 
legislation (PD £3-691') further emphlfcizes that access, .to '"guality" 
health care is* a -priority of 'the Fede.ral Government, and' one of the 

• objectives of Health Systems Agencies is to increase, , the quality of 
the health servipes provided- to. residents, of the service area.' With 1 
the enactment .of the PSfiO provisions, professionally developed' norms 
of care,, diagnosis, and. treatment ^base.d o*n- typical? -patterns of - > 

. t practice ultimately may become aggregate measures of •"••quality", of * 

• care. Such measures- could then theoretically be 'used to determine 
requirements of the, population for care, which -could then- be 

f^V *tdran_la£ed* into ■ maripqwer requirements. However, the "quality"- of a S 
visit, a diagnosis, or a procedure is very difficult' to quantify and 
, even more difficult to relate to the specific Manpower, providing it. - 

Thus,- in developing requirements estimates,, one, is. forced ■ t& assume 
_ that the quality of care provided -hy individual "physicians 'pr * 
■ specialists is» the same. ' . r . • , ° ' ' . , 

'* y^*<. . 

. * • Although. perhaps not the best measure of- requirements/ simple »"•*•' • 
physician head counts are' the most freguently iftsed concept for 
measuring reguirements . By implication, all physicians- for' all ■ ' - **' 
specialists are counted equally, and.no differentiation Is made 'among . 
physicians in terms of hours of work, patients seen, assistants 
_ utilized, or^.other variables. Essentially in', this *app_rbach ill , 

physicians are. counted as,egual and providing^jthe' samejtype, quality,, 
, etc.. of care within a particular specialty.,, Depending "on many ; 

considerations, .however, some refinements such as *those mentioned 
/above can be 'de veloped . . In ; general, this approach 'lias been the one 
- most often utilized, largely because of dafyi problems in^the other 

approaches. ... It is clearly more ' relevant , however, to utilize, a keas.ur'e 
of the actual amount, and type of services provided , by different '*' 
4 specialists, such as hours of . work per week, "number of patient /visits, 
or type of conditions treated, and a number of recent -studies *ave 
moved in this direction. . 

Since many physicians devote part of their practice "to*V secondary 
j specialty, a disaggregated "effort analysis" iS : . especially ^important 
40 accurately, assessing the services' currently h^ing provided, ' 
• ■ required, or demanded. Since most' specialists «treat more than one' 
ty-pe of disease or one part of y the body, reguire'meivts for these 
• "Physicians are at least partl# T 'intercnangeable wi£'h.".requirements for 
other specialists;. Also, since rrany specialists -deliver some form - or 
component of primary Cfr*. , no* matter how defined-, >th'ere would-be 
overlap in physician requirements .that did not. take tffis. into account*.. 
•„ _ . '„ * -> » *' 

— — —r-—— —>———— ~ ——____ ________ . " » . ^ • * 

28/ DHEW, 6HPRD "Guide to Data for Health' Systems Planners" Health 
\ Planning Series „, P95 . ' ' . ..,♦„. 
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Any concept o£ requirements * must also differentiate amoag the needs 
for- patient care services arid other jhedical -services -performed ijy 
physigians. Considerable number's of acti>e practitioners -atfe engaged 

activities such as teaching, resMairch, ancl administration, in which 
they ate hot directly- providing .^health care, 'Similarly, even among 
physicians providing patient- care, several diff erent^practice settings 
may .be involved—individual physician's offices, clinics, hospitals, \ 
etc. 'In each of .these settings, .different concepts* -and amounts. of , * 

*care are provided or required'., idbeally, the\manpower requirements 
estimates and the typfe and amount qf*" service* prdvided should .take 
" 'into, account the difference in practice settings, such as* mental > 
health and community clinics, hospital outpatient departments, and • 
industrial clinics^ Similarly,,/care 'in hospitals is pjo.vide'd by 
full-time physi-cian^ouse staff, visiting staffy and -interns , and * 
residents, (jho spend' some of their time iiv education and training) , 
Hc/wever, although fehq total services provided, patients seen, <jr hours 

. worked by individual physicians in a hosjpital can be translated ^into 
' * some M £ui.i-time equivalent" measure,- the physician providing these 
service 4 must ultimateiy- be viewed, as.a'single unit* (a persop) . j Thus^ 
tnjjted service retju iremfcnts a*t % some jpoint must be' translated into 
"physician" requirements; pr,eietkbly fTri^tojne equivalent physician 
measures can reasonably be used where data perrtit; ^ 



IV. Factors^ Affecting. Requirements * , 

In. the most simple terms /-these are only & few major factors t^t dre 
taken into- account in estimating \xeguiremerits--demand' factorglfcmd 
health care system changes: Howevet/ as indicated bel6w, .^lieSe ma^Jor 
factors have many component parts.- ^ N « 

WUf ^ 
Demand Factors r * y * 

' ( . ■ " - ; . 

Although a number .o % f discrete factois .influence the .demand for health 
manpower , the primary determinants ±>at must he taken into account in 
estimating requirements are (1) the quantity and quality >of health- 
^services demanded, which are .conditional uppn such factors as* the 
population served, its' health status, it s/perpeption of need for 
health c^re, prices and incomes, and't£e available supply of health 
manpower;, and (2) productivity (output' -of services per person) of 
health manpower which, is specific to thV state of medical technoTbgy^ 
and to the health" services delivery system. ' ^ s 

The siie and characteristics of the population.' are the basic 
0^terminant5 of the demand for health services and therefore for the 
demand* £pr health manpower. Account must be taken not only o%the 
number of people, but also of the proportions 'of the very young and 
r the very old, the 6thnic and fascial' Composition (since some diseases 
are endemic, to, certain group's) and the urhan-rural distribution. The 
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impact of age is espQc^ally critical- for some professions or 
sgecialties, e.*g-, a population with an unusually high proportion of 
old people will require a higher' than average number of physicians who 
specialize in geriatrics whereas d higher proportion of pediatricians 
would be required for a population with a high proportion of children* 

Although ail demand for health manpower is derived from demand for 
health services, the several determinants of demand affect different 

.health fields, differently. Some specialties ,are .linked primarily to 
size and distribution pt population; others (e.g., pediatricians) are 
linked to the ag.e of the population and to birth rates. TW demand 
for laboratory technicians, on ttfe other hand, is strongly influenced, 
by the, development of biochemical .technology and. equipment . For 
purposes of analysis, it is important- to recognize the specific 
doiripant influences on the demand for manpower -at the poi**« in the 
delivery, system which are' beifug- considered. & ** 

* » . / * ** • • .* 

Demand is also\ strongl y Infl uen'ced by consumer income°and by the price 
of" health services. . Changes in irtcome add the consumer price o£ 
health services have been important factors in the sharp increase. in 
demand* over the past decade, as 'family incomes have risen and health 
insurance has lowered the effective price <{ f, out of pocket cost") of 
services.' In addition^ to tlje increases in demand for 'health 1 care that 

.have accompanied rising income, rising' educational levels of the 
population havs been accompanied' Ajy greater recognition of, the ^ 
importance and .desirability- of health' care. - 

Requirements estimates must; *also take cognizance of the possible 
impact of the Nartionai Health Insurance pragram that appears probable 
in some form during. the next few, years. The lowering of financial 
barriexs*to care will shift the deihand tot medical services and for 
manpower upward, but not; necessarily equally' for all services. The 
'differential impact on services and On manpower will reflect the' 
coverage, beneficiary .contributions, and ^provider reimbursement 
forirulas that are adopted, on the one hand, and the price of demand, 
*on the 9 fc>ther\. Because of uncertainties' about the kind of National 
Health Insur ance'' program that will finally emerge, and^about the 
^changes in utilization's consumers react to their lowered medical • 
"costs, .the conceptual problems that demand Estimators face in 
adjusting their manpower .estimated for the impact of National Health 
Insurance are'great. 

The health status of the, population obviously also affects demand f&r 
* health services, it has, in fac-^, been. suggested 'by some * 
investigators that health status "may well be the single strongest 
consumer-related determinant of health ,care utilization. For example, 
the declining prevalence of certain diseases may have ap impa^dt upon 
hospital admission rates* avcuc^ge length of stay of patients, and,*, 
ultimately, hospital bed needs. : * ' 
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Supply is also an important determinant of .demand for* health c^re. 
Effective demand for health care presupposes a supply 'of facilities 
and gersonnel; demand can be effective only ifjthere are services to 
be purchased and 'providers from whom to' purchase them. lloreover, the 
availability of r tfeftlth services as the^ consequence of the discovery 
i/hd application of new -medical and dentai\technology in ifcselt^ . 
generates a .demand, as has been frequently" seen. This is particularly 
/true with *th'e proliferation of specialized servibfes* ^n the face of 
the consumers imperfect knowledge/ the* physician Jbecomes the 
professional adviser an^ plays a major rale in deciding the amount of 
services' to be consumed, m 

The influence of supj>ly-Or. demand is no where, clearer than* :ir% health ■ 
fesource§ planning. Whenever seryices are -limited by the 
* unavailability of £ficili£ies or personnel (e.g*> inadequate hospital^ 
Rapacity or lock of the full range- of medical ^capabi^iti^s, etc.)* the 
demand is reduced accordingly . A change in the availability of. , 
iredical specialists thus would probatfly change* the effefctive /demand 
for -$er vices and personnel./ ^ ' '4 

* JP ' « *" 

Health £are System Changes' % m 

In recent decades, new modes of delivery* have emerged- in the f ace ^of 
rising • deirands and, rising costs. Discussed earlier was the Health 
Maintenance Organization (HBO), which, through, economies .of i 
organization 6 and scale, both entourages and *f acilitates combinations , 
of. medical ^nfr allied health personnel not feasible in the typical 
solo practice doctor's office. Similarly, hospital dc&ivery systems 
~are being modified in ways that alter t staff ing patterns and open new 
potentials f oi^par«am^dical^ersonnel. Outpatient departments an<J t 
emergency rooms are being restructured and reorganized" as primary 
providers. These modes of^ delivery lend themselves- to team approaches 
with consequent Opportunities- for increased use of allied health _ 
personnel. t\ , m * ( 

_e transfer of functions from professional to paraprofessional--task 
elegation--is one .of 'thtf-ma jpr mechanisms for increasing the supply 
of fr.edical seryices. Jin th^ last few years a spate of new 
occupations, £ollectiv k ely c^JSled "physician extenders," has emerged 
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differentially. Basic to the development of the physician assistant 
as a new health occupation, for example, is the assumption that the 
productivity of -the physician can he increased, and that toget^r the 
doctor apd his assistant can or 'will deliver a significantly higher 
gyanti-ty'of medical care, v with rro sacrifice o± quality. No estimate 
of future requirements or supply of physicians ca# ignore the role of 



the physician assistant and his impact on physician ' prod ucti vity. . 
Unfortunately, t'hough, thy analysis of labefr productivity in the 
health car,e sector 'has proved to be one of the more difficult tasks* 
undertaken, by,, researchers in s t-his fielapt The^cause of this difficulty 
Is* the Uncertainty underlying the specification and measure ^bf the 
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"output" of medidal personnel. 

The estimation, of the supply of services available from a given 
manpower supply requires .explicit specification as to the delivery 
'system for .health care. The quantity and mix of services provided by 
a given number of physicians, hurses r and technicians through a 
deliveryjsystem based on physiqians in solo, practice will differ, ^ 
markedly! from oae provided through a system basecl on clinics, HMO 1 s 
an~d hospital outpatient serivces. E.vea if the. quality of care is 
assumed to be the same/ there are differences in the utilization and * „ 
productivity of manpower, as well as .of capital/ However, emphasis in 
reguiremervt&r estimation Should be s on wha.t will, probably occur tather 
than upon theoretical measures of • what productivity increases are 
possible. • , • s ^ 

Productivity increases may stem from technolqgica $rf?Cd vances as well as 
from thfev realignnent (ft tasks. In fact, the^e two forces often cjp ^ 
hand .in hand. Technological improvement^ impact on 'requirements as 
well^ as oji supply.* In the recent past, in part as a resoil^ of. 
.technological anl biomedical advances, an explosion of expectations ; 
hajsVin creased the ^demand for health • services ^nd .compelled changes tijtf, 
th^de livery system." New patterns of care brought about £y technology' 
and research call for new concepts- in; healtli personnel; new , • 

occupations and changes in, existing occupations through increase4 *! 
specialization are. probably the most direct maripbwer* effect of < 
techno locjicai advances. ~ - # 

Thus* in the determination qf manpower' requirements and in the V 
evaluation of maopoier Requirements arid supply, productivity is too • 
important, a consideration to be ignored. Ftfced by a lack o^f data, % the 
analyst, must rely on his best judgment^o develop reasonable 
assumptions ia his projections. * % * ; 

1 * *" ^ • 

Legal constraints, also affect r^equirem^nts'^lor,, health manpower.- Foe 
many occupations* some form of credent la ling is practiced--eit'her \ 
licensing by the State as a prerequisite to practice of certification ' 
by *a professional organization attesting* to the completion of 
accredited education or training necessary to estahlish the 9 - 
qualifications of individuals* Credentialing jrequi remen ts' may *j 
constrain:* the supply of manpower in* any locale "by limiting the number 
eligible, jfor employment and by preventing more efficient ^utilization! t 
.of manpower. For example, the function's of the family nurse ' * .| 
practitioner and the pediatric nurse practitioner may involve- . i 
functions restricted by law to the physician, JtdLjyf doctors are j 
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^thereny deterred froito delegating duties Jto .subordinated. A * 
^significant source qfj future supply mayigleveiop from the use of 
proficiency examinations as f a basis f or/<fredentialing as an 
alternative to tie ' completion of prescribed, accredited education. 

The Federal Government has acted to lowest the dredentialing barriers 
.by £up*parting the development of equivalency tests' to permit persons 
with knowledge acquired on the job or through nonacademic routes to 
challenge course r £g<uiremerj&s and receive advanced standing, and €hus 
reduce the time needed to achieve academic credentials. ' . 

V,- Methodological Approaches to Requirements Estimation and 
Forecasting — Advantages and Disadvantages 

There ar^\ many different approaches to and methods for estimating and 
forecasting health manpower requirements^ ranging from the very simple 
physician/population ratio approach to the extremely complex and • 
technical equilibrating and optimizing model approaches. Each of 
these approaches has real advantages; each of 'them also has potential 
problems /and disadvantages. Because of ^is, a key "step in any 
analysife/qf physician manpower is to define precisely the purpose of 
the analysis- and to select and tailor .the analytic 'approach so as to 
utilizejits intrinsic strengths. The discussion below, lists a-'number' 
ofMrlf^r more common analytic methods available and summarizes the 
--^strengths, limitations, an£ problems associated witlv their use. It # 
should be noted, however, that, these approaches are rtot necessarily 
mutually exclusive. In many instances two or more approaches can be 
combined to yieXd'a single satisfactory method* A more detailed ' 
description and discussion of m<e*thodologic<al approaches can found 
in Voliime II, Practical Planning Manual, Me thodoloqical_A£££oach es_f or 
Determining Health Man power .Supply; 

and * Requirement s . ; 4 

Manpower/Population Ratios and „, & ^ » 
Utilization Models > - 

The simples^ wa^ of estimating and forecasting ^requirements is to 
calculate the actual ratio of manpower to population and to compute 
the manpower required to meet this standard for another, 'different 
population. The ratio of .one area c&n be used for another point in 
time # or'a comparison can be made abross^both time and space. Also, 
other type's^ of population standards caft £>e empi^ed, such as providers 
-per population* from a typital HMO. Simularly, visits ot some other < 
measur'e can also be related to population-. * 

The overwhelming advantage of this approach is its operational and 
conceptual simplicity and the general availability of adequate data. 
2>he disadvantages aye the unrealistic assumptions that population mix 
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^and demand dnd manpoMX mix and productivity are either constant or 
change in a compensating manner. This approach al$o ignores the 
interaction of supply and demand, and such factors' as. dollar price 
which adjust supply and.demand In the health care market. 

The real issues _of *t he trade-offs between conflicting health c.are 
goals-'-those -of limiting the inpu'ts of scarce resources and minimizing 
the benefits of care and the social equity gains; are too* often ignored 
by the .slavish and . uncritical use of a ratip approach*. Because there 
is no single • "perfect" care sjustem," the concept is empty unless it 
explicitly and forthrightiy addresses the real. issue of whether the 
care system implied by the ratios is desirable or not* ' Use of any 
such ratio assumes the same population, providers, prices, waits for 
> care, and limits of care' <of the system from which it was drawn. TJi£ 
- mechanically generated "shortage" or "surplus" based on this approach 
implies that there is only one ' possible care system, and this is ' 
clearly not the case. There are'aiternative systems, each of which 
may call for a different level of physician . resources* 

** • 
While attention must be paid to these-arid other limitations of the 
ratio approach, it does not mean .that the ratio approach is useless. 
If the user of this approach recognizes the reasons for the choice or 
derivation of the ratio, the simplicity and clarity of the ratio 
approach recommend it. 

Utilization models* are very similar to population xatio approaches. 
Such models apply ^Utilization rates to a population dis&gijwegated by 
age # se*x, income, etc. and then convert the total utilization *to ° 
manpower ^through staff in*g or productivity rates. In effect, a pure 
. utilization .mjodel--one which does not use trends or other information 
to chan*ge^the utilization and staffing rates —is essentially thei same 
as a manpower/population ratio approach except that the utilization 
model allows for differences in the population composition. Thus ( --*u 
mo£t of the earliet commenta^arbout the ratio approach apply to 
utilization Models as we!17 , : 

Trend a lysis and -Ire rid Models , 

Another Relatively simple approach involves the use of trend's in care 
utilization and staffing rates, generally^ as modifications to a. 
utilization model. While this approach may attempt to adjust for, 
future changes in these factors, there is a serious methodological 
error in projecting these trends. When both care demand and staffing 
proxies are measured using historical utilization trends € the equation* 
is reduced to nothing more tjia^. the trend in fhe manpower/population 
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Possible choices for avoiding this error are not attractive.* One f 
choice is to estimate "true" demand and supply from utilization - 
through economic analysis, which is frequently quite difficult. The - 
otl\er choj.ce is to base the trend format least, care 'demands upon some 
basis other than historical experience. 30/ -Due to these constraints 
however, the trend, approach is limited in its usefulness. 

* 

Prof essional Jud gm ent Approaches m ♦ * ^ 

The professional judgment approach usually involves estimation ,of the, 
opulatiori's "ideal 11 or "acceptable" care requirements, and the 
ranslation of^these requirements into manpower workload and 
requirements. Host often it is based on a manpower/population ratio, 
although it Inay also utilize services, visits, or diseases. Although 
the process can employ empirical data as a framework, the strength of 
this approach is that it'bypasses the difficult problems of * $ 
quantification of the "prpper" level of requirements, ideally 
obtaining an ."expert" answer that balances many unquantif iable 
considerations. The problem with the appt^ach is - that ( it usually 
cannot be adequately justified or effectively discussed--* one can only 
accept or reject the expert* s opinion. Beyond this is the problem 
that experts on health care normally are not capable judges of the 



22/ *f the trend in "demand"/ is estimated as the trend in utilization, 
luTIL) divided by the trend in population (TPOP)., and "productivity" 
as the same utilization trend divided by the trend in providers # 
(TPBOV), the equation yielding the future provider requirement (FPRQV) 
from these factors ajvd.the future pbpulation (POP) is: 

\ 

FPfiOV^^ei^ * [ (UTIL/TPOP)/(UTIL/TPROV) ] * * 

which reduces and rearranges to: s 

*FPR0V = pb^^^ROV/TPOP / 

a * % 

This is because past utilization represents adjustment of the demand 
and supply of tare to each other in the market context to yield actual 
utilisation; consequently, utilization cannot be used as^ a proxy for 
both, tfnfortunately, many health manpower studies unintentionally 
contain this err or . ' c - 

JO/ The limited evidence suggests that supply is inelastic to< the 
market, ^th us permitting the assumption that utilization approximates/ 
\ ' supply in the past. 1. 
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markets and consequently a "care needs 11 concept is substituted, for a 
"demand" concept, t ,< ^ r 

-Econometric Model Approaches 

Approaches utilizing equilibrating models include a wide„ variety of 
models* which attempt to estimate* how . supply and demand adjust to each 
other through such rationing mechanisms as dollar price/ to result in 
utilization^ They range from relatively ^simple models ^of six,, eight 
or ten mathematical equations, up to- very complex models of • mor^ than* 
-one hundred equations. Generally, tliese ^5dels . attempt to quantify 
the amount of change in care demands 1 or- supply that result from price" 
changes using a ratio of change referred to as "elasticity," These 
elasticity estimates are then combined "into a. model that attempts to„ * 
, -explairi or predict how the health care system" re etches ja new balance 
after some outside influence changes it (such a^ a change in health 
insuran.ee) • 9 1 • 

The oDvIouq strength of this approach is that it attempts, to ditectly 
quantify the key relationships that result in utilization. This 
. focuses attention on factors that to5 frequently are ignored. The 
disadvantages of the ' approach are the extreme difficulty of - 
quantifying and specifying the model , There>is also often, a lack of* 
clarity as to exactly what the model does and how it does it, Such 
mojlels^ take much longer to develop and have much more extensive data 
requirements than the others mentioned, ^ * f 

B listing models which attempt , to estimate market eguilibratiofi can be 

stib-divided into thr^e broad grou-ps,; One ,gxoup, the classical 
- econometric model, deals with the catre iriarket at the Vmacro" level, 
that is, it does not break out the analysis to individual units or ■ 
small groups of units; *it solves the equations of the'mbdel 
simultaneously . > In contrast to other equilibrating models, ^classical 
econometric models require less data* and can develop more accurate 
estimates ot thef variables and interactipns of 'the model,' The summary 
treatment, however, may obscure important relationships and the 
simultaneous solution is often difficult to stabilize and has trouble 
with non-linear relationships,- m s • . „ 

» * M * w 

A second^" less-accepted type of model is termed ^Systems Dynamics, 
*f These 'models also ^operate at; the macro level, but they postulate a 
^illarge- structure of feedback loops and have many variables* Its 

proponents argue that;. th<^dif ficulty. i,n quantifying t the variables and 
relationships is not critical because the models are largely , ; 
determined by the large number of feedback loops and their direction. 
Another, difference is^that the models use differential equations 'for 
solution, treating all of the processes as continuous^ flows and 
estimating longer time periods by breaking'them into many small time 
peripds* Repealed estimations and the feedback loops then cause the 

r - 
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A third group of models are the simulation models,, which analyz 
the level of individual patients 'and care providers. TJin >e mo- 
rfarkovian, estimating the probability of each of & hurribei of 
eyent^T^ccuri^ang^ and norirally eirploy randomness in "their 
computations. ' Estimates for a sys.te.rn are derived rron> sending large 
.numbers of individual cases through the modfesL. Because ox the efitry 
of randomness into the.se irodels, the final so^utions^re also random 
and the % model needs to be run a number of times to estimate the most 
probable solution* These models have very extensive data 
requirements, an% consequently are ; normally used to analyze, limit'e<V 
systems such as individual medical practices ar clinics. - 
Occasionally, however, they. have been used to model large systems 
where considerable detail is sought on t he character istics of the 
final, stage: One such use is in the forecasting of population for the 
purpose of estimating future care demands* The advantages of 
iricro^imulation are the large amount or information a vail^Dle ' for the 
forecast time period and 'the clarity of the model, which permits an 
easy understanding of the model 1 s assumptions <^nd interactions. The 
disadvantages are the lar^e amount of deYailed data required arid the 
high computer costs of running a large mic^osimulation model. 



Optimizing^Models 
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Another approach to estimation is the use of models (usually linear) 
which optimize tc a specified objective subject to constraints*. Tshis 
type of computer. N model solves for a "best solution" that maximizes < 
sonfe utility or irinimizes some *cost. 'its principal strength is that 
it provides a clear solution, ^provided the objective, to be optimized 
ea*n be specified. The major disadvantage is that only a fraction of 
the major health questions caa be answered- through optimization 
techniques. Too frequently , it is not possible to state a single 
objective function" that should be optimized and wh^n it is possible, 
the models tend to be normative with little objective support-. Also, 
this approach extends minor differences to their ^logical extreme, and 
mizpor misspeczf ica tion c^n be magnified into absur^ results. 



.International Comparison Approac hes 



Occasionally health' manpower requirements are approached through 
comparison with .the health care' systems of: ot'her nations.. Often these 
attempts compare physician 'population ratios and mortality rates 
between nations. , While perhaps superficially useful, the conclusions 
too K t requently ignore or understress the vast differences in 
environment/ population type, hpirogeneity , . and density, care delivery 
or ganizafcion^ cultural differences and the like. < 1 .* 
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A/more valid use<o£ international comparisoi^ is the analysis to a 
specific cjhange in a foreign ^system, .where specific implications can 
he drawn* . 

••*'"» 

VI. St ate-of-t he-Art and Available Requirements Estimates 

A major purpose of the preceding section has been to suggest that 
there is no single ideal approach to the estimation or forecasting of 
graduate medical education requirements; ratha^, that there are , many 
choices* that can be^made/ all~©f which h^ve strengths and y 
shortcomings, , However, .because .these approaches are not necessarily 
mutually exclusXvfe^Jpaome df them can^be used together. It is possible 
to ir.erge several techniques to obtain a hybrid approach that minimidR* 
the weaknesses inherent in any one" approach; It should*be emphasized 
however, that the development of an aace&table approach tailored to 
the .issues a$d problems of GWE requirement^ estimation will demand 
tiire, money, staff , and ingenuity, Po&siible directions to t consider 
for this effort will be discussed lateA in the section ofa research 
needs. In thxs section some of the ^genjbral problems that have , " , # „ 
confronted analysts of the health care/system in the past, axe 
de§e*ibed. The section concludes .with, a brief review of some of the * 
actual^requirements\estimates developed in* recent yeacs, * 

St§tg_of _the_Ar€t!2l_W§fi£2i§£ - { . / c •* 

Requirements Est imation ' ^ 

One of the ma jor ..roadblocks in estimation_of^ia'npower requirements is* 
the problem of data. Needed dataware often ^mply not available. 
Data th^t ate available may , have inconsistencies in definition, 
dif f erehces ~in coverage* or inconsistent timing in .collect ion< The 
state-of-the-ai?t oftfen does, ndt^er'mitrpxoper. utilization of .existing 
data* so data may have t'o be tailtHreii to the existing^ methodology by 
f ulxiqh t;he* estimates are to be made,Vln addition,^ it may not be cl^r 
as/to, how exisfcing^data can" be utirl/taed, and hov various parameters 
are to be accounted' for by inadejjuate, data, «. « 

Seasonable* estimates of requirements for health manpower "m'ay be and. 
have bee,n developed,. Ho"wever,, with* regard to each f/e'ld of analysis, 
statistics 'are often limited; for example, data on health care r\eeds, 
services used, medical* expenditures, labor productivity, th£ 'personal 
characteristics of workers and their relative wages are either 
unavailable or- outdated. •'Not only^are current^ data missing, but 
re.liab'lecinf ormatioi> about past trends may not* exist, and wh'at is 
available may not be consistent \)r comparable 1 over 'time as a result of 
different definitions, coverage, time span and. data collection 
method^, « An even morg' dif f icult^d^ta problem is that data are< often, 
discrete, separate,/ and not reliables For example** data on patients 



V 



•29- 



r 



seen by physicians are separate from data on physiciap visits'made by* * 
the population* - 51 — 

The complexity of the health care system In the U.S.' also poses 
problems. Health care is delivered by a wide spectrum of providers 1 ' 
and in -a Hjude variety pf settings, and these providers and settings ' 
are not linked together in any systematic way. They operate 
independently and autonomously, each being ^responsible for only a 
small portion of what might ae called the "total care 11 %$f thfe patient. 
On the other hand, the inter relatedness or oveplap of ttfe , job content 
of many health care workers often poses different problems. The 
proliferation of specialties and Occupations* has created an 
increasingly complex irelationship .of complementarity and • 
substifcirjfabilit y agrorjg health occupy tiOTi^. 

Non-comparable assumptions and objectives often defeat even the iest *t 
analysts*. ' Data must be obtained from different sources : and Mts and 
pieces put together, not\ always consistently. J^efinitiohs used and 
coverage includfed-iyay not be comparable. When nat entirely comparable 
data must lie used, adjustments must be made that will improve 
comparability or bring about a recognition of the sensitivity of the 
nbnconTparability . The gaps, in such data that,. do exist make ''the proper 
utilization' of Such da*ta even more ^difficult . 

The lack of cojWensus, 'ton various estimation paraiil^ers is clearly' 
reflected when different requirements studies arfc examined* ' -> No simple 
guidelines consensus exists About the most appropriate methodology for 
projecting or estimating requirements^ and even the mosjt knowledgabl e- 
expert analysts disagree. The. lack of agreement reflects the general , 
lack of knowledge about the forces influencing, the demand for. health 
care, about the conversion of that demand into manpower requirements, 

• hnd alxxut the response that supply is capable v of making to changing 
ciccqmstances. It also reflects differing opinions about concepts and 

^definitions/ Even ,when there, is agreement on factors that must, be 

^measured, there is often a large gap in the knowledge o£ how best* - !^ 
proceed. * For example, we know thafc : head^counts by discrete 

-occupations are misleading; that the health professions function in a 
complex web .of complementarity and substit utabilit y. But we do 4 not 
have operationally gracticflH? techniques to measure the map-power input 
in terms of health'teams or staffing patterns;, ar\d to measure the 
trade-offs. As we have seen, .there is also no^accepted method of 

•measuring the output of ' health" workers, nor on the output ^to be 
mecfsur ed-- visits , hours, expenditures,* income, etc. Jn other words, 
there are inadequate input and output measures to translate, acc ura tely 

'the manpower demand and supply -into the demand and supply of Services 
and vice, versa. • '* 
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Estimates of current requirements are- difficult e\ough; however, 
projections of requirements are even more difficult in that they must 
encompass a wide variety of favors not inherent in estimates ot , 
current requirements- ♦ v 

Requirements projections depend on many alternative - assumptions about 
a large number of factors.- The resulting combinations can lead to a 
multitude of alternative estimates, no ^single &nB of which is 'the 
"best", estimate for all purposes,' A range of animates is needed in 
order to provide reasonable alternative possibilities for planning ^rnd 
policy determination » sijnce the particular 5 assumptions made £or' each 
elenrent in the 'pro jection. of health manpower are so important in' 
determining the outcome. assumptions may felate to changes in 

characteristics *of 'the population, changes^in services demanded, 
changes in practitioner productivity* impact of chknges in health care 
"delivery system and in payment for services.^ To be acceptable to 
persons other than the developers, the estimates of requirements must 
clearly -describe 'the assumptions. ^ 

Finally, in addition to the broad forces operating nationwide, local 
factors and their effect upon health manrower must ber examined to 
obtain accurate estimates. The needed cf^ta which would permit 
adeguate assessment of such local' factors/ are simply, not available, 
and the likelihood of obtaining the needed data in the near future is 
jremcte. % , 

The picture is nbt entirely bl^ak, however. Whi'le an extensive review 
cf possible sources ot data mu6t'be part of the, GMNAC effort itself, 
*the availability of some recently developed dat^L sources^ deserves.^ 
mention here. Tie most important for GMENAC purposes is the National 
Ambulatory Medical Care Survey, conducted by« the National Center for \« 
Health. Statistics. c Covering a ^ sample of all office-based physicians, 
this survey provides data on. the type of patient complaints and the 
physician diagnosis for a^sample of patients*. It also contains data 
on the ^.length of the 'visit, , the pnysica^s judgment of t i^€^compl.aint* , s^ 
seriousness, and the tteatments given. -Combined with the' data from- 
the Study .of Surgical ^Services in the U.S., -aft adeguate picture of the 
content o,f tie care provided 'by different specialties could be t ^ - * 
obtained. For the Specialty studies that h&ve^not been- completed, jth,e 
very extensive U- S.C .-Mendenhall effort jcould. provide further 
information. V * " 

For the 'primary care -specialties, the tiathematica Re^urvey of Primary 
Care Physicians ef fort provides* iirfpostant da£a oij the'. p£oduc ti vity 
factors and the responsiveness o^ thre primary* care physician to ^ ^ 
changes in demand for his service^' For two points in time, this ? 

it 



survey measures' 210 geographic health. care markets and c<Alects data 
on individual praptices. Data ^elements - include the wait for 
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appointment,* the limitation of the acceptance of^new patients, t)he 
wait in the physician's offices, £hs hours worked .by the physician, ' 
the number and type of aides employed, the b£sic'£ee, -the number of 
examining rooms,, 'and the number of-pa*tient visits . The 'forthcoming 
BHH analysis, of thgse data is Jbeing directed at measuring the changes 
in physician practices in relation "to. the changes trr their market ' ' 
environment. Data from the first cycle of these survfeys have also* 
been' combined with extensive data from other sources, N including the ' 
MCHS Hdalth Inter view ^Sur vey, - to give an extensive data 'set for th4 22 
largest 6^5.^ /netropqlitan areas, * <■ • * 

. The American ^Medical Association data base is increasingly' being . 

* provided for statistical purposes and it .will probably be ^possible to . 
obtain limited tabulations of data from the AHA Master File, This 
file contains data on the physic ian*s primary, secondary,, and £e'rtiary 
specialty, *his Board Certification status,, and his training, as well 

' as his age* sex # and location. -^Information from the- AMA analysis o£ " 
full-time equivalency by specialty* 'and data from the Periodic Surveys 
of '-Physicians might also be obtainable." .Finally, preliminary data^ 
fronfthe RAND National Health Insurance Experiment ma'y soon be . A 
available. * The Experiment utilizes a sample of the popula-tioo in A 
selected areas with specified health insurance coverage. While still 
in the early stages of a "five year data ^llection effort, it might 

• provide preliminary estimates of important factors affecting the, 
demand £ojt care # such as the combined ^f,forts, of income arid insu?a4ice 
coverage .and the rol£ of morbidity " in the creation of deuiand. 

> Current^ Estimates of .Medical » > i - '/ < 

Specialist _ Reguireinents ' m '* r ^ 

Despite^the problems outlined above,' requirements estimates for' 
medical, specialists and other physicians. are being and have been- - 
developed, and many of them appear to serve "adequately as indicators 
ofe requirements* However, estimates of to£al medifcal specialist ' fc 
reguiremfents have be^n .developed and are available 'from only a limited 
7 num.ber'of sources, such as the* project SOAft "model developed by the 
fla^power Analysis Branch, BHM. 'Some total physiciahT estimates are 
available from-^the Bureau of labor .Statistics, However^ an increasing' 
number of specialty- specific re gaiir ements estimates have been made • in 
rQcenjt years. Results* frcm' some of these activities are presented 
below. • ' % . 



§OAB_Reg.^rementsjModel;( The current, first generation Requirements 
model of the Manpower ..Analysis Branch was Originally developed* on a* 
crashbasis as p^rt o£ project -SOAfi (Supply, Output "and Requirements) . 
'It sought to respond to the (ju^stion, "How much manpower will be 
required by the future health care system tinder certain .specif ic * 
assumptions?' 1 . ' " 
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Constrained by time, resources, and available data,, the developers 
selected the -demographic projection method as the beat way. to respond 
to immediate questions on future ^manpower .requirements. Using this'-- 
irsthod in the S^OAR requirements model, U«S. population 'by .age, /sex, 
and income class was projected for .1980, '1985, and 1990. For each 
population subgroup, a utilization rate of each of 18 types of cafe 
(e.g., office visit, inpatient visit, nursing* home- stay, etc.) was 
estimated from the National Health Interview Survey .{HIS* data. Based 
on different assumptions as to what /utilization will be, a projection* 
of the total population's utilization of. ca*rte in 'each ofr-the 7 three 
target years (19.80*, 85,^.and 90) was obtained Sby cross- multiplying the 
projected size of each population subgroup by Uts, associated 
uti-lization- rate." In* order to convert this to\ manpower Requirements, 
the number of manpower ^observed to be associated with each -of the 18 
care types in the base 'year was compared to the\ amount of. cafe . 
utilized in" that year (estimated by cross multiplying population by 
utilization rates). This ratio was then multiplied -by' "the projected-" 
utilization rates for 1980, 1985, and 1990. Af ter': minor arithmetic — ' 
manipulation, the desired pro jec-tions; bf manpower requirements 
emerged. The specific" medical specialties "included in the projection 
matrix are: . General care',, pediatric, obstetriqs/gynfccology, < 
ophthalmology, psychiatry, surgery, secondary specialists and., 
"no-ncare'.' specialists. * > • < 

Making the simplifying assumption that cfare ' utilization and 
productivity r,emain constant over time, the' SOAR model has been used 
to generate preliminary estimates of physician requirements by care, 
setting between 1970 and 1990. As, shown in the fable belo*, overall, 
requirements for physician^ o,f all types 'were projected tb increase 
. froir 1970 to 1980 by alma£t„10 percent. In this • period, ( requirements 
for allopathic physicians we're -estimated ' to increase Jjy, more than 9 
percent;- general care .physic ians by 10. perce/rTT ophthalmologists by 16 
percent;- psychiatrists by 15 percent; surgeons by , 7 percent; and 
secpndary specialists by ,11 percent. ^ ^ ' f . 

The SOAR requirements model has also been used- to assess, the short 
terir impact .of various, forms of' National Health Insurance on , - 
'requirements for healthX manpower . Host of: the plans considered for. 
analysis ^ave been archetypa-1 in nature; that is, corresponding. on«ly 
in. general to specific legislative proposals in 'Congress.' . * 

' ' .v- - „ • • 

Assuming the adoption in 1980 of a comprehensive NHI'plan representing 
the middle ranges of most' NHI bills, the following .projections of 
requirements* fori physicians from 1970 to 1980 ha,ve, been~made : Overall 
requirements for physicians were estimated, to increase by 23 percent; 
general care physicians by 16 percent;, pediatricians by 22 percent;. 
OB/GYN care py 32 percent; psychiatrists by 30 percent ; surgeons by 2,2 
percent; 'and^econdary specialists by 28 percent., . The SOAR model is 
currently being revised and 'new, more detailed estimates are expected. 
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Source; Unpublished data from the Manpower Analysis Branch* 
Note: ' — ' = none. 



♦ to be available in spring, 1977. 

BJ^Industry-Oc^ The Bureau of tabor Statistics has 

developed estimates'In^whlch^t he health service industry ^is viewed in 
the context p± the. total economy and health manpower in the context of 
the manpower stock required to produce all the good^s and services 
demanded by the community. ^This matrix metho4 estimates future ^ 
inanpower requirements on the basis of an industry-occupational t 
employment matrix that sh<DVS the percent .distribution* of an 
occupation's employment by occupation. Given the total labor force, ^, 
employment in each industry and "each occupational category in the 
matrix is derived. 

Ifha Bureau of Labor Statistics projected the National Industry- 
Occupational' Employment Matrix to 1980 on the' basis of historical 
trends, using various statistical and other analytic techniques. A- 
number of states bave also prepared industry-occupational ma-trices^ 
However, the BLS industry-occupational employment matrix approach does 
not break out projected increases in the 'number of physicians by 
specialty or any other categorization;- As derived from the matrix, 
requirements for physicians (MD's and DO's)' are expected to increase 
by 47 percent between 1972 and 1985. 

!Medica^_S£ecial ty_St±idies 1 -■' 

4 as* stated earlier, during the 1970 , s a number of physician manpower * 
Studies were conducted usually by or for ^spe£ialt y societies. S#me of 
the results of these studies ate described below. * ■ m 

A*n immediate 'shortage of orthopedists was defined by the American 
Academy of Orthopedic Surgeons. IT? At the time of the study, the 
ortjvopedist — populati&n ratio was~1 : 43, 000 . An optimal ratio decideji. 
upon by the specialty was -1 : 22, 000 . Thus a near ^oubling-o'f \ . 
orthopedists was recommended-. 

The American Thoracic Society and* the American College of Chest 
physicians estimated 2,471 physicians in this specialty; 32/ an 

* additional* 4, 327 would be required within two years to fulfiij^ , 
gtiysician manpower goals established by thd profession. Thi^ would 
raise the number of pulmonary, disease physicians to 6,798, a 175 
percent increase. The 'perceived increasing, importance of chest 
disease morbidity and mortality was cit^d as the major reason for the 



31/ .American Academy \f Orthopedic Surgeons. Op. cit. 

32/ * Manpower Survey committee of the American Thoracic Society and 
th€ American College of Chest Physicians. OP. CIT 



increase. * 

/\ # * <^ — • 

Adairs and Mendenhall (33/) found that *Jie 10; 69 1 cardio^oaists in 
active practice in thfe U.S. spent an average ot about 50 percent of 
their professional time in treating heart disease patients. Tfiey J? 
recommended a# increase oi 4,600 (43 percent) in the number of 
catdiologists .over the next five years. " * • % 

The American College ot Radiology Task Force (34/) found that the 
number' of diagnostic radiologists appeared adequate for O.S. needs and' 
no reduction in the ijumber^f residents was indicated. However, a 
"shortage of therapeutic radiologists was noted with a recommended 
increase of 1, 500-2,000 n^ded ^at present. A shortage was also 
bplieved to exist in nuclear medicine with only half the number needed 
currently .available. Additional future shortages of y physicians in 
pediatric radiology, cardiac radiology and vascul&r radiology were 
exited if additional manpower werfe not attracted to thfese sub- 
specialties. " , \ 

At the 1 time of the survey by the American Council of Otolaryngology 

9 5>584 physicians in the U.S. were otolaryngologists'. Qf this 
total, 981 were residents* . Because* qf increased demand" perceived by\ 
the profession for 4 patient care in this specialty, it was estimated 
that there was ah immediate unmet, nfeed for 500 J1 l^percent) additional 
pfacticing otolaryngologists. , 

The national 'Thoracic Surgery Manpower 'Study (36/) ' ident if ied 4,744 
surgeons as practicing thoracic surgery. The study ^concluded that the 
replacement and distribution of thoracic sur geons ->a#p«ear ed adequate 
under th.e then jppesent system. * ~ 1 % • ' % 

Tie SOSSUS (Study on Surgical Services for the United 'states) (37/) 
Manpower Subcommittee recommended a reduction in the number of 
physicians doing operations, to be achieved by. a deduction* in number 
of surgical residents. 



33/ Adams F.H. and Mendenhall R.C; qp. cit. 

- ■* 

34/ American College 'of Radiology ( Task Force on Manpower and 
Facilities. Op. cit. 

35/ The American Counc\l/of Otolaryngology: .Manpower S-esource^ and 
Needs in -Otolaryngolpg y^f Arinal _ of Otology, Rhinology , and;, . v * ^ 
Qtolarjrngoioa^. 8 5^19^C/ Supplement 24, Par? 2, January-February 1976, 

36/ ftrewer L.A., Ferguson J.B. et. al. Op.' cit. 1 * 

37/ * Sttidy on Surgical Services for the t United States. Op. cit. 
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The-Subcommittee' for Training of the Committee fpr R ad i a ti on- JCh e r a p 7 
Studies- (38/) found ti^at the increased utilizatibn of ridiation * 
therapy techniques and a changing pattern in practice of radiology 
indicated an increased need for radiation therapists/ The 
Subcommittee estimated thfct 2,080 Juil-tinje radiation therapists were 
needed, based on the WHO definition of maximum acceptable y ease load 
for a clinicltl radiation therapist practicing in an ideal setting. . 

The American Academy o f * Der m a t ol oqy. (39/) estimated a" deficit of J.1 
dermatologists per 1 00, 000.. population, or about 2,300 mo re- than the 
national total of 4,500, v 

VII^ Development of a Research Strategy 

The task of developing improved requirements projections is 
exceedingly complex and has many facets. The 'present state-of-the-art 
in requirements analysis is tnat £he problems and complications of 
* Understanding the health care system are becoming apparent, while 
methodologies and data sources to do -so are in rudimentary stages of 
development. We have begun to understand the* degree of interaction of 
components of the health care system! and we havJ^a tentative 
understanding of^itow some of these interrelationships jr.ay function, 
jrke quantifications of- these relationships are /for th^most part still 
Irery^erude, however. "This, together with the precariousness * 
"associated with any forecast of the future, means that any * 
requirements analyses will necessarily contain "a hijgh degree ~of 
tmce^tainty. Adequate estimation of requirements for medical 
specialists also necessitates important nornjiativs judgments ^hich 
cannot be adequately" support ed by present knowledge. While it is 
,pei?hap£ possible to identify extreme Conditions where M overd^>etoring M 
or surpluses of particular specialties exist or where obvious 
"underdoctormg" and shortages exist, these identif icatioris are far 
siirpler than identification of the 11 proper" * amount of care that should 
be available'. T.o id&oiiff the level of care, that is undesirable, all 
that is required is a demonstration that the situation is worse than 
1 so ire standard that all can agree is undesirably To identify a 
-desirable level of care, "on' the other hand, requires consideration of 
all the issues associated witli possible choices between cost, . 
benefits, and social equity. Who* is to decide^ what is the most 
desirable amount of services? Witgh health insurance increasingly 
reducing the economic basis for decisions on the "worth" ot 4 health 
, cajre, how .bes$ can a^valid social decision be made on the allocation 



38/ The Subcommittee for Training of the Committee for Radiation. 
Therapy Studies. Crisis .j^Radiation^herafiy^and^ Pact ice Final 
report to National, Cancer Institute, September 1972* ? 

39/ Krasmer M • , Rair.sy D.L. e£. al. Op. cit. . 
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of resources to health care versus other social -goals? live under-lying 
problem is that »e have no* good measure of "acceptable 11 health * 
care--nor is there an otivious, agreed-upon basis for deciding how it 
Should be determined. ; t — 



Ihg MI Roles' of r ^ Short and, Long- Term^Ana lysis 



Long-term analysis permits the development of analytic capability, the 
collection of data and the conducting of .studies to quantify important 
factors that are currently highly uncertain* Because solid research 
and collection of data require several years, short-term analysis 
using only existing resouipes over eighteen- months to two ye,ars must 
be- mounted; long-term efforts by. their very nature generally must 
extend well beyond that time frame • , 

For long-term efforts to *be targeted and effective, it is :r jjnj*>rt an t 
that the general design of the methodology .in "which the results are to 
be used provide the basis for selecting the lo.ng-term research. 
Ideally, this should be a single Analytic methodology which can 
adequately serve short-term needs and is adaptable to elaboration and 
refinement as the greater capabilities of *the long-term research 
efforts -are,* realized • Although this is not often feasible, it- is 
nonetheless desirable • that bdth short and long-term research bfc - • 
thought of as a coherent whole. Beyond permitting- closer targeting of 
long-tdrm research, integration of .short and long-term efforts 
^ provides a rationale for more cau£jj6us and conservative short-term 
policy action* , - — * * 

■ * 
An important part of a ♦short-term research strategy is to adilrsess _ 
immediately the many factors whicn affect specialty and graduate 
\ medical education requirements.^ While the preceding sections of this 
paper have primarily emphasized the variety and complexity of some of 
the major issues and difficulties associated with their 
.quantification, they have hopefully also shown the need for explicit 
^treatment and consideration of the se-nsitivity of analyses to the ^ A 
uncertainties present in their components. This not only provides a 
.basis for judging * the^import ance of possible long-terjn research, bu£ / 
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gives some' insights into the extent to' which it may' be presently 
possible to make policy decisions to change the structure of graduate 
pedxcal education. In the short-term, policy aotion can still address 
what ar^judged to be undesirable specialty configurations. That is, 
without attempting a final, defigfctive identification of what is 
desirable Jnedical care, situations that clearly are not desirable can 
be identified and addressed. . * 

In view of the uncertainty in requirements quantification, perhaps a 
.reasonable ultimate objective of a new improved' requirements 
ir-etbodQlogy might be the development of a graduate medical 'education 
strategy, rather than provision of definitive quantitative answers for 
years ahea.d. This becomes possible even .with 1 high degrees of 
, uncertainty in the analysis. 

2l[e_Str^cfe^ig3_^^r}_^a^t ic_A£jeroach 

The strjitturing of an analytic approach requires^ 1) a decision on 
• whether to\use a single model or several component models and 2) a 
decision on\ what elements t'o include in the quantification. Single 
models without severable components are often necessary because the 
interrelationships^ of the factors to be analyzed prohibits analysis of 
one section of the problem at.a time. However, this type of model has 
one very serious disadvantage— i,t is unclear just what is happening 
within^ the model. Because clarity is very important to the evaluation 
and acceptance of an analysis'^ it is generally- desirable to sever the '■ 
analysis into a number of component parts, if possible, thus 
permitting each component to fiecome clearer and more comprehensible. 
In the case* of graduate medical education requirements, it is prdoably 
irore sound theoretically to .treat tire 'problem as a single entity, . * 
since the supply and dem.and for specialty care undoubtedly equilibrate 
in a market context. And, the shortage of one specialty tends to 
reduce patient • demand for that specialty throug'h rising prices and 
long waits tor care, and increase demands for other specialties, 
practical sense, however," it is highly unlikely that such interactions 
can be quantified, in the immediate future^, and ft" therefore would_ne 
better to subdi-vide a less realistic methodology^ into .component modirls 
for the- purposes of clarity. ' tt r " 

* . 

The first decision on the elements of the quantification shojild be 
tied to its objective, 'while the care* needs of .the population is an 

, < ^JEo^taSnt concept to consider, future medical specialty requirements 
should! reflect the care that will actually be sought. Primary 
emphasis should be on estimating care demands, although c<*re needs 
should be considered as a partial determinant of probable demand 
levjels. while the effect of care on health status could 'provide an 
ultimate goal for specialist requirements estimates, this is an 

. unrealizable ideal at this time. 
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Similarly, the quantification needs to be in terms of the 
characteristics of the health care System that will" actually exist in 
the future. To omit a'n important element due to quantification 
difficulties is to assume that it will fiave no appreciable impact. 
Unless this is tho.ught to be the case, exclusion can create' a greater 
error than inclusiop, particularly when inclusion is expressed as a' 
range of possibilities. The approach thus should address such care^ 
demand factors as the existence of a present shortage, changes io^the 
-population's size and exposition, potential changes in the 
populations health N j^fc£t us and need for; care, and changes in the-' 
practice of specialties including aides-and workho^ftrs, interspecialty 
overlaps in services provided, the impact -of group practices, and 
legal constraints, among pthers. * 



The \hst important group ot decisions* tfiat is needed relates to the 
units of quantification to be used. Here, the most feasible unit will 
probably be patient vxsit volume because of the ways in which data are 
collected. One useful adjustment might;be to allow for differences 
betwfe^L-visits in terms^of time or skill required. An alternative 
might *be to use fees or dollar charges to reflect these differences, 
although there are a number of possible contaminating factors that 
t might enter into fee differences that w&uld not be desired in the 
quantification of utilization. Another alternative that could be ♦ 
investigated is the potential, weighting of utilization to reflect the 
a&fzdpzLaLteness or desirability of the care utilization as a partial 
approach to the issue of care "quality 11 ! For instance, different 
weights might be assigned to care provided by a board certified 
specialist, a non- certified specialist^ and* % specialist providing^ - 
care outside of his specialty .' • 

De velopnlent' of ^ an Illustrative Metho dolo gy , 

The methodology described below, ideveloged especially for GHENAC f s 
consideration, is presented as a simplified illustration of how one 
might go about developing a methodological design \that attempted to 
fcinimize known problems, and is not. intended as a recommended 
me thpdology,. Since GMENAC may find it ilseful to design its own 
methodology/ the purpose 'of the example ~is only to provide insight 
intc the process, not to ^develop a specific model. 



As indicated -earlier .above, a statement of the dbjectives of the 
demonstration model is crucial. ^In this case, the model perhaps 
should: 1) Permit -easy expression hf ttfemany important factors 
discussed above; 2) Permit use of existing^a^ta while, still being 
amenable to improvement as^etter data become available; 3) Focus 
attention on alternative policies rather than pbint to a single % 
definitive answer; and 4)* Provide a cleax and not overly technica'l 
model -that can be understood and followed easily. • - 
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The .early ^conceptualization of the model' woul<L consist of weighing data" 
and knowledge limitations and possible analytic approaches in view of 
ifcs stated objectives. /The components or the overall problem are 
population care requirements, their translation into specialists 
requirements , and ths development of possible GME configurations* For 
most' accurate portrajal of 'the highly interactive health cate system,' 
a single interactive model without . sever able components would be 
required; however, a single equilibrating model is not possible at the 
level of. detail of individual specialties and *will not be available 
for some time- - - 

The best structure for the population care requirements component 
wotold appear to be some type of utilization model. The population c 
would be divided into groups by their important characteristics 
(certainly age, sex, and income, aritfpossibly other characteristi cs ± * 
such as £he presence of a chronic disease) and present utiliza£ioTr in 
patient visits estimated for the different specialties thjjfer^pr*vidje 
patient care. Other specialties would be estini2J^4--ifr-a 
model, perhaps b^ their relationship to^J^^atient care specialties, , 
The population would-be f orecast^awi^apreliminar care - 

^requirement obtained^-»Siifl t*c<ttr* that affedt patient care 
* requirements would then -be separately quantified as percentage changed 
in care requirements for individual population groups and entered, into 
the model as ratio factors. The advantage of th^r^pproach is % that 
the impact of each of the factors is determined independently and «it v 
is thus clear just whit is occurring within the model, * Instead of 
patient visits for units, dollar, utilization or specialist hours could 
be used, #' * ' ■ 

Several notes of caution are required here^however. The seemingly 
single step ] oi forecasting the population .is quite difficult,. 
particularly when iixcome is introduced. This step should be 
determined before much work is done in other are^s bec^au-seToT^this % + 
difficulty. It should also be realized tha't; when income is included/ * 
th$ shift of papulation to higher income groups infers that the future 
population . will take cn the characteristics of *those higher income 
groups — that is,,thej will be less ill than the poorer populations," 
but will have /higher utilization -in proportion td their morbidity. 
Better care for the population* is Wius_implied by this income isnift, > 




The analysed of the^faqtors affecting the population* s requirements 
for care shouldL begin v ^ith an evaluation o£ whether thef£ is a cujcrept 
(base- year) shbrtage of the specialty that may be suppressing 
utilization levels. There £s >no irrefutable measure that "proves this 
is *so, liut there are a number of indicators that need to be examined 
furthei^, *fiates of ' £*ee increases, the .proportion of a particular type 
cf specialty care that £s also provided by other specialists, the 
demand* ior' residency training, and waits for appointments 'can be 
sugg^tive of shortages, and dther measures undoubtedly exist. 
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Professional jud*gment supported by ^information on these measure's could 
bp. the best way to quantify this, and several alternative series of 
estimates should be^employ^d. 

Since the effects of income could be present in the preliminary - » 
quantification asove, only two .economic effects might be vorti\ 
consideration in this illustrative modei'i One is the effect *of 
changes in health insurance, particularly the p9ssibility of enactment 
of National Health 'Insurance. A simpleyeconometric type analysis 
utilizing alternative existing estimates of elasticity of demand ox 
the sitaple adaptation of results from/existing* studies could quantify 
this factor. Ther second is theeffect of changes' in. access to" care. - 
If maldistribution problems are successfully addressed over the next 
decade, that- part of the population 
tha,t limit care utilization would no 
the future and would ■ increase their u 
quantification ,of this- would be a ©om 
that differ in accessibility to care 
percentage increase that was a^ssociat 

some consideration should be given to changes in morbidity and £h%a$Ltfiu> 
care technology that -might cafise shifts, ip t'he demand for (Specialists, 
such , as changes in the inciden'ce of cancer 



.lis 



now faces access^ problems 
?erience as great' problems in 
ttion. A possible 
irison of matched populations 
ind the estimation of the*, # * v • 
*d uiti better ' access. *F4^c?lJj£, 




Tn the translation of care requirements into requirements , ^br . 
different specialties,^ the factors affecting productivity in each 
specii^ty can be treated in much the same ^way, as the estimation 
care requirements. The employment of aides, ^ours of work, the -pace 
of work, and the effects of group^ practi ce trends can be introduced "as 
modifications to a base-yeap production of /tare for each specialty. 
It is important here, as well as -in the estimation of care ' * * 
requirements above, to forecast these effects with as ,little reliance 
upon past utilization trends as possible, other wise,, the error 
mentioned earlier in the discussion of trend forecasting would occur, 

< - / " 

At this point, tiie methodology would have provided an estimate of the 
specialty care required'in service terms, "which mus^t then be 
'translated into manpower) Howeyei^ the question of interspecialty 
overlaps in the provision of thes£ services then arises. It is known 
that specialists f reguer^tly provide cajce services outside of their 
designated specialty, and it may be desirable to re-allocate at least 
.some of tiese , cross-specialty services to . the proper specialty. - At 
the same time, an actual shift of this type in the real world cannot 
be made quickly. * JuUthejrmore, a change in one 'specialty causes shifty 
in the work-loads of other specialties in a cascading fashion, Th.us, - 
the best* approach for this'* type of complex, interactive situation 
would seem to be an "optimizing 11 model. Such a model would take the 6 
total requirement for specialty services by type!, the initial mix of v 
service provision, the possible rate of change in decreasing 
cross-sj?ecialty service provision, and the measures of ' the . . 
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desira&ili-ty of each specialty 1 providing a given type of. specialty 
service, and solv^ the problem giyen* the qbnstraints. and*, the; values 
placed upon cross-specialty care* pro vision* ' s 

The "op timi-zing model is alsp the locjiCcMTchoice for the th>i% d major- 
component, the translation of* specialiat requirements into the "best 1 * 
GME configuration. 40/ /Here the base input's would be the desired 
specialist supply 'for ea^i future- year, the expected surviving* 
.specialists fgr_Jtho.se years from those flow practicing, and the initial 
GME.cqnf igur ationV The constraints would take the form of maximum ? 
rates of increase and decrease for GME programs.'. The optimizing 
function would have to specify the values ~to be Associated with 
opening or closing a GME place and with having too many or too few of 
a specialty in any* given ye^r. To objtain a solution, the model would ^ 
alsoThave to be given k basis' ror comparing the cost^ of missing the 
target specialty mix as opposed to 'the'cost of disrupting the GME 
system through opening and closing training positions". Whe^jpe the 
previous optin , izing i( ^odel determined the specialist requirement for 
each year oased upon computing a "value scor^H for that year, this 
optimizing model would determine 'the best GME conriguration for each 
year oased upon- the value score for all years. f That is, it would • 
determine the best stoiutibn for the whole time period- * 

'While the above illustrative methodology has been prbsen£ed as if 4 it 
we're a single quantification, its actual use 'would-be , based . upon ' 9 , 
repeated analysis bt e^chr component to reflect the uncertainty of the 
quantifications 'and to estimate t£e sensitivity of the complete' x 
nrethodoidg-y to various Assumptions* In" each step. of the analysilvra 
wide range, of solutions would_ be obtained and the more important, 

.reasonable arfd acceptable alternative solutions would be used as . * 
inpots -to tue next step. f * ^> "\ ^ •> • * 

It should £>e re- emphasized that this is an illustrati ve .methodology, 
based only upon minimal consideration of the prbblerns* that undoubtedly 
be encountered in its actual operation. GMENAC will obviously^ w,ish 
to consider the alternatives mdre, 'fully. If resources and time 
peririt, it mi^fht be advisable to develop a second guan-tifa cation 
utilizing a quite different -analytic approach. Although not tested 
enough for use as a primary approach. Systems Dynamics (.described: 
earlier) suggests itself for this, role.' It is an equilibrating, 
single-model approach that would provide. a check upon a segmented. x * 



40/ rfhile' these two optimizing models coul'd be popibirjed into- a single 
model with a mixed utility function, such models a,re .moce complex and 
there is tbe more serious concern that the clarity of the analysis 
would be greatly reduced. % With two small models it is much' less 
difficult to understand just wjiat is occurring and to check for 
reasonablehe3S. ■ ' i > " » • " 



model atod would adapt to high ^uncertainty well enough to-be 
f achievable. . • 4 ' 



/* Conclusion * * 

Although this paper has dwelt' upon the specifics of manpower 
requirements estimation and projection, and h&Sl emphasized the many^ 
difficulties and complexities involved, the positive aspects of the 
GHEHAC task deserve brief mention. Th^ task is as difficult as it "is 
because* there has btfen no coordinated, focused data collection and 
analysis pro-gram. - In recent years, knowledge of phe ^health care , 
system has increased substantially and it is now ybeingxseen an<J ' 
understood, in greater detail than ever before. '^A. very /important part 
of ' the (JMENAC effort will be in the extended sense of purpose and 
direction that it can prpvide to the continuing efforts to better 
understand the forces at work. If tfie Mation is to be better able to 
develop reasonable health policies in the future - , .it* will be because 
long-ternr direction and developmental priorities aie^being considered 
and developed now. Data and analytic 1 capability are d£v^ej.pped pnly 
over the course of many years v and it is too late to, begin the -effort 
wheflvpolicy issues nqed immediate resofutioh. - ' ' **• 

T)ie other positive aspect ox the GMtHAC task is the opportunity it' 
presents, tox>target more adequately the emphasis #of policy analysis. . 
In the past, policy analysis *has not * recognized .the impoi&ance 'of 
-imcertainty and the needed address\strat^Ies f&r dealing with lack 
Qi firm knowledge Similarly, there has been a tendency in the past 
to' talk in tejems of simple shortages<> and* surpluses,- obscuring .the . 
choices* between alternative policies, -each -with, some desirably . 
features. It is hoped that- the GME<N AC <will help to chancfe the » 
situation. * 
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